r-. 
. 


= wi 








VOL. 9, No. 22.4 


WEEKLY. 


CopyRiGHTt 1886, BY AMERICAN MACHINIST PUBLISHING COMPANY. 








NEW YORK, MAY 29, 1886. 


For Sale Everywhere by Newsdealers. 














To Mould a Screw Propeller in Loam. 





By S. Boiuanp. 





The moulder who has never seen a propeller 
wheel made has, no doubt, often asked him- 
self the question, How is it done ? 

In explaining the method which I believe 
to be the best, I shall confine myself as 
strictly as possible to the moulder’s share of 
the work, for it must be understood that the 
pattern-maker comes in for the lion’s share of 
the credit in making wheels, and any moulder 
who should be called on to try his ’prentice 
hand on this job will do well to remember 
this, and keep on comfortable terms with 
him. 

I have chosen a three-blade wheel, 10’ diam- 
eter, to make, as it enables me to give a better 
perspective view of the work as it progresses. 
Let the foundation plate A, Fig. 66, be 12’ 
diameter, resting on firm ground, and begin 
by striking the bearings B and C, Fig. 66. 

‘The sweep for striking 
these bearings will bring 
the bottom of the hub 
high enough to allow the r 








blades to be built. As 
the hub in this case is | 


about 24 diameter, a | 





wood pattern is out of } 
the question. Two ways 
are open to the moulder 
to form the hub; one is 
to work a sweep against 
the spindle as the blades 
are being built ; the other 
to build a dummy pat- 
tern on bearing C, before 
commencing the blades. 
Such a one is shown at 
D, Fig. 66. Now, let a 
line be drawn all round 
the outside, as seen at 1, 
and divided according to 








number of blades, which 
in this case is three. The 
inclined frame F’ is now 
set to line #, with center 
line G at line // on bear- 
ing B. 

With the view of help- 
ing the beginner in this 
job, I would here call 
his attention to Fig. 67, 
which is a perspective 
view of the blades as 
they will appear when built. 
he will better understand the 
structions he is called upon to follow. 

As the sweep must travel on inclined frame 


By so doing 


various in- 


F’ to give the required pitch of blade, the 
arms must work free on the spindles, rising 
and falling on the frame as needed. To ac- 
complish this, a method is shown at Fig. 66, 
which is simply a cross beam, with socket to 
fit the top of the spindle, with pulleys at the 
ends, over which a rope travels, to the ends of 
which the board or sweep and counterweight 
are attached. The sweep is plain, and must 
be set in line with center of spindle. 

The first process is to brick high enough 
for thickness of blade; to do this a guide 
piece T is screwed on the bottom of sweep, 
this being a true section of the blade from hub 
to outside. When all the piers are built to 
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Fig. 66 


























Movu.pING A SCREW 


this, remove the piece J and build the rest, 
care being taken to keep the bricks on the 
outside of blade, and filling the inside with 
loam bricks made for the purpose, firmly set 
in soft loam. 

blades true to 
inclined frame, and as soon as hard enough 
the form of the blade must be marked off and 
cut out. 


You now sweep all the 


Before moving the inclined frame 
F’, mark the center line @ on joint. 

You can now bring the sweep board down 
to the line, and mark across from center to 
This is the center of blade. 
is a perspective view of your mould at this 
stage, with the three blades built. 
A and # correspond to line on inclined frame 
at G, Fig. 66. The lines 1, 2, 3, 4, 5, 6, 7, 


Fig. .67, are scribed down with the sweep, 


outside. Fig. 67 


The lines 


and are an equal division of section of blade, 
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Fig. 67 
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Fig. 69 











» PropELLER In Loam. 
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as shown at Fig. 69. From the center line / 


’ 


Fig. 67, is marked off on either side the width 


of blade, these being connected as seen at Fig. | 


67, gives the form desired. Fig. 69 shows 
thickness of blade at the several divisions, 


with lengths as well. To these sections guides 


must be made from which to work in cutting | 


out the blade, taking care to have the surface 
true and even. 
green sand, good and hard, giving another 
coat of skinning loam over all toinsure an even 
and true face. 

At Fig. 68 is shown a way to construct the 
cope. A is a plate 7’ wide, 1}’ thick, with 
hole B cast to secure to plate C at B, a lug 
being cast at the other end at D, with hole to 
secure to plate ZH at /’. Plate C, as will be 
seen, stands on bearings at G and H, and has 
bars cast on projecting towards the face of 


ENTERED AT P¢ 


You must now fill in with | 
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blade, on which to rest and secure other bars, 
which reach from plate 4 to center. This 
plate stands perpendicular, and the bars must 
be cast on it to suit the forms of blade, and 
also to clear the hub, taking care that the 
top lug comes correct at 2. Plate Z, as will 

be seen, has staples cast in through which the 

bars are put to carry the face of mould. 

When the frame is firmly bolted together— 
on the joint, so as to secure the proper fit 
it must be lifted away and clay-washed. Clean 
the mould and oil and parting sand the face : 
spread on the loam, and bed down the iron. 
The bars must now be put in and wedged in 
the staples, securing the ends at the hub with 
clamps or wire, as is most convenient. 

All that remains to be done now is to fill in 
the spaces between the bars with bricks on 
end, packing them in tight with loam, and 
being careful not to press the ends of the 
bricks into the face of mould. 

If the iron ( is carefully made to fit the 
hub, there is little to do but fill up the spaces 
with brick and loam ; but, 

as is often the case, the 
same iron must be used 
for a wheel of another 
pitch. Then irons must 
be used to bind the face 
of mould to the frame. 
The copes, being all mark- 
ed as soon as they are 
set enough, can be lifted 
away. Set them down at 
Gand H, and tilt back 
far enough to finish. 
About 3” or 4” of bear- 
ing must be made all 
around top of hub, on 
which covering plate will 
rest, and provision for 
running and feeding must 
be made in this plate, 
the risers being taken off 
at the highest point of 
each blade. It will de- 
pend on the facilities you 
may have for drying and 
lifting your mould how 
you will 





Fig. G8 

now proceed. 

Should your oven be too 

small for the large plate, 

you can place a sheet- 

iron curb around and 

build fires between the 

piers, covering the whole 

with plates. Another plan 

is to strike a bearing outside and around the 

| seating at the hub, on which to rest separate 

plates tocarry each blade. By this means both 

top and bottom of blades can be dried in the 

oven and set back to stakes or marks, after they 

In very large wheels this must be 

In closing your mould, care must be 

taken to keep the foundation true to the posi- 

tion it was built, as if there should be any 
| warping the wheel would be untrue. 

The cross and slings can be used to bind 

|down with, taking care to carry a packing 

from bottom lug of plate C at J. 


are dry. 
done. 


Plates may 
be bedded over the blades and wedged under 
Care must be taken whilst ram. | 
ming over the blades. 


the cross. 


Propeller wheels are made face down, in 
which case the first bed is finished off to the 


| plain sweep at once. The position and form 


2 


of blade are obtained in the same way. 
sections 1, 2, 3, 4, 5, 6, 7 are made abont 1’ 


thick and placed on the bed, sand being 


packed between and shaped off by hand to) 


of back of blade, 
built as previously directed. 


the form and the 


a little more trouble, but it insures a perfect | 
face on the blade, as it takes its shape from | 


The | 


cope 


This plan gives 
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from time to time in the American Macuinisv. 
All drawings are first worked up in pencil 
upon stout manilla paper, 19’ x24’. These 


| ‘‘original” drawings are filed, and if, as is 


generally the case, changes are to be made in 
the machines, the alterations are first made 
upon this original pencil drawing. 
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the sweep direct, without any fear of altera-| | When corrected to suit, a tracing is made, 
tion from rubbing or finishing. | Tappinc DEVICE. | ae in, and blue prints made, from which 


The instructions here given to mould a} | all work is done. 


screw propeller have reference to what is 
called a true screw. ‘There are other kinds of 
screws made, some with what is called radi- 
ally expanding, and others with axially ex- 
panding pitch. But as the question of pitch 
does not concern the moulder as much as it 
does the draftsman and patternmaker, I shall 
At the same 


time I advise every moulder engaged on this 


not intrude the subject here. 


class of work to inform himself thoroughly 


on this subject. By so doing, it will be 
much easier for him to follow the instruc- 


tions of the designer or draftsman. 
ag 
Making Gear Patterns. 


By F. W. Barrows. 


THIRD PAPER. 


If you have no flat surface large enough to 
lay your wheel on, you may square across by 
Let the figure 


represent a portion of the circumference of 


the method shown in Fig. 26. 
wheel c, the point you wish to square from. 
With a gauge mark the line a / as near one 
side as you think will support your dividers. 
Taking ¢ for a center, strike two points @ and 
4 with the 
aand? for centers, strike the arcs seen at d. 


same radius. Using these points 
Now a line drawn through the point ¢ and the 
intersection of the arcs at d will be square 
with line a /. 
for bevel wheels, but for these it is better to 


This method is equally good 


use the instrument described by me_ in 
American Macuinist for Feb. 20th, ’86. 
For the draft 4) 


this makes the tooth ,', smaller on the bottom 


is sufficient for 6° face ; 


and the space that much larger. The clear- 
ance is governed by the pitch and the place 
the wheel is to occupy. <A very good rule for 
the clearance is to take ,', of the pitch for the 


tooth and the remaining ;*; 


for the space, 
making the tooth of the draft smaller. 

Draw lines across the top of teeth at every 
tenth or twelfth tooth, and test them to see if 
they are square. 

Space around with the same dividers you 
used for the first side, as the pitch circle 
should be of the same diameter on both sides 
of the 


your skill in spacing to make the spacing 


wheel. It is a pretty good test of 


| As I 
|spacing let us experiment a little and see 


have said so much about uneven 
| how a pair of wheels which are spaced badly 
| will work. Let us first locate the bad places 
and number them like this : 

1. A thick tooth. 


on each side, or it may be all on one side, 


This makes the space 


small. 

2. Three or four short spaces, where you 
crowded the dividers a little, to make the 
spacing come out right (7). 

3. Two small teeth and a large space 
between. 

These faults are in the pinion or driver. 
In the driver wheel we find one very thick 
tooth. 
spacing and working together had made a 


[I have seen a case so bad that the 


difference of ,','’ in the thickness of teeth at 
pitch line.) 

The two wheels are fitted up and ready to 
run. Turn them slowly around and notice 
how the mesh works together. (In this case 
it would be more appropriate to say ‘‘mash’’). 
No. 1 is on the line of contact and is the only 
tooth until it is 


that touches, and will be 


with a gauge. 
thick, like Fig. 28. After making the dis- 
tance from « to } equal to the depth of tooth 
below pitch line, saw from one side two thin 
pieces. These may be used as calipers by 
putting on a small handscrew. You can take 
two teeth and one space, or by turning the 
pieces both the same way you can take one 
tooth and one space. Don’t be discouraged 
if the gauge shows a variation in the sizes of 
teeth and spaces, for this is the common fail- 
ing and the greatest fault of cast gears. It 
may, and probably will, be only a slight vari- 
ation. 

Let the end } of the gauge go to the bot- 
Then if you find the teeth 
and spaces are all equal, you have got a good 


tom of the space. 
job. Be careful not tospoil it by sandpaper 
Use a stick planed to fit the 
tooth for sandpapering, and put on the var- 


aud varnish. 


nish very thin. 

This wheel will make the moulder happy, 
and produce a good casting, if one good 
moulder does all the ramming. 

' If two or three moulders each ram up a 


Fig. 27 





Fig. 26 


worn off to the correct size. No. 2 starts in 





and crowds the driver wheel faster as each of 


come out right without any alteration of the | the short spaces comes up to the work, but if 


divider. 


lay out the teeth after locating both sides of 
the tooth on the pitch line. In marking the 
outline of tooth turn your dividers in the 
same direction for every don’t 


made 


tooth, and 
bear on too hard. If you have first 


a good surface with shellac, you will be 


able to see a pretty fine line. If you work 
with sharp tools, you don’t actually need a 
line any wider than the edge of your tools. 
This would not be visible, so we will make it 
just wide enough to be visible. 

If you take off the teeth to work them you 
will very likely be able to plane them out. 
Don't try to make the fillet at root too thin 
on the side next the rim if the teeth are not 

Unless you make the fillet like 
instead of trying to make the full 
quarter of a circle you had better leave it 


glued on. 


TY or 
Fig. 27, 


off altogether, for you will make a bad job 
with too much feather edge when you strike 
a tooth that is a little cross grained. Some 
makers never put in any fillet, but I think 
that it not only strengthens the tooth, but also 
makes it easier for the moulder. It is very 
hard to prevent a sharp corner of sand from 
wasting. 

The fillet shown in Fig. 27 gives an exag- 
gerated example of the kind. In practice I 
should make them much nearer to the quarter 
circle. 

In working the teeth don’t leave all of the 
line on one side and cut it all off on the 
other, forthisis wrong, and makes the same 


trouble that uneven spacing causes. 





| you look sharp you will see that each succeed- 
Now you want a stiff pair of dividers to | 


ing tooth takes all of the load upon itself, 
pushing the opposite wheel away ahead of 
This will 


wear on this part of the wheel excessive, and 


the preceding tooth. make the 
wi l give the driver wheel an uneven motion. 
It will also tend to throw the whole error on 
the first correct tooth, and if that big tooth 
on the other wheel should strike one of these 
short spaces I presume something would 

You didn't that big tooth 
when it went by, because it went into the 


break. notice 


large space, No. 3. If you will figure how 


many revolutions it will take to bring it into 


1g 
contact with the short spaces, you can tell 
about how soon you will be obliged to put in 
a new wheel. 

One way to help this uneven spacing is to 
give lots of clearance. This may be done in 
the pattern, or perhaps some kind-hearted 
machinist or millwright who sets up the job 
will spread the wheels so far apart that the 
only danger will be that they may slip out of 
gear. 

Another way is to cut the teeth similar to 
the teeth It would be 
almost impossible to break a tooth of this 
form; but the bearings of the shaft would 
require a good deal of attention and grease, I 
think. 


After you have worked off the teeth without 


of a cross-cut saw. 


spoiling a single tooth, and each and every 
one is cut right to the center of the line, you 
will be pretty apt to think that you have got 
a good job. So you have; but let us try 
them with a pair of calipers, or, better still, 





‘part of the mould, you will probably find 
as many different sizes of teeth on the cast- 
ing as there were moulders on the mould. 
This is’ discredit of the 
moulders, who may all be good men, and still 


nothing to the 
there will be a difference in their work. Any 
one of them would produce a better casting 
But we will let the moulders make 
their own mould; we have done our part of 
the job. 


alone. 


In regard to the hub: I depend on the 
lower half to hold the arms together, and as 
the hub is generally deeper than the rim, if 
it is made fast to the spider, it will be in the 
way when you wish to lay the wheel on a 
fallow board to mould. To remedy this, and 
at the same time support the arms in mould- 
ing, I cut the hub off even with the rim. 
The rest of the hub is loose with the core- 
Make that part of the hub which is 


fast as small as you will ever want for a hub 


print. 
on this wheel. When you want a larger hub, 
fit it over this piece. 

When making calculation for the clearance 
of teeth, you had better get the moulder’s 
ideas on rapping patterns, for you may find 
it necessary to allow a little more clearance to 
enable him to get in his ideas on the subject. 

In allowing draft on the teeth, remember 
that a mould will usually strain a little at the 
bottom. This, of course, will make the cast- 
ing have less draft than the pattern. 

ae 
Keeping Drawings. 


A method of keeping drawings has been 
worked up by E. A. Mackintosh, draftsman, 
with P. Pryibil, New York city, who states 
that the principal points of the method were 


| 





The original pencil draw- 


Cut a piece of hard wood, }' | ing and a tracing are always kept in the draft- 


ing room, while the blue print goes into the 
shop, and is easily rerewed when damaged o1 
worn out. 

A blue print is also filed in another building 
for security against fire. 

Large wrapping paper envelopes are used 
to hold each set of drawings, which consists 
of original tracing and blue paint. 

The thick pencil drawing is turned face 
down and scored in the middle of its length 
with a knife, in order that it may fold up 
smoothly. 

By being folded the pencil marks are pro- 
tected from wear of putting in and out of 
envelope. 

Each machine or device is known by a 
symbol. This mark is placed upon the upper 
right-hand corner of each drawing, where it 
can be readily seen when plan is folded, by 
raising one corner of the paper. 

All envelopes containing drawings are kept 
standing upon end on shelves, similar to 
ordinary books. Glass doors protect the 
shelves and contents from dust, and perpen- 
dicular partitions, about 8 inches apart, which 
prevent the drawings from falling when but 
few are upon a shelf. 

All envelopes are arranged upon theshelves 
in alphabetical order, aud an explanation 
of the method of indexing is posted in sight 
to enable anyone unacquainted with the 
method to readily understand it, and to find 
on file any drawing. 

In a partitioned drawer are kept a set of 
cards, upon which is marked the name and 
symbol of each drawing, the places on shelf 
where kept, and other information necessary. 
These cards are arrayed by alphabets ina 
similar manner to that used by most libraries. 

A separate part of the drawer is divided in 
a similar manner, and ismarkedshop. When 
a blue print is taken from the drawing room, 
the card is removed, a blank card of different 
color put in its place, and the card placed in 
a division of the compartment marked shop. 

If any drawing is called for, the draftsman 
can tell at once where the drawing is, and if it 
gets mislaid in the shop, he need have no 
hesitation about telling the shop foreman to 
go back and hunt until he finds it. 

5 ane = 
Tapping Device. 

When a large number of small holes are to 
be tapped considerable time is lost in re- 
versing the lathe, or tapping machine in 
order to back the tap out. ‘There is also 
danger of breaking the tap, especially when 
using a bottoming tap. 

The device shown in the engraving was de- 
signed to obviate the above difficulties, and 
is in constant use by the Brady Manufactur- 
ing Company, Brooklyn, N. Y. 

The tap is chucked in the spindle a, which 
carries at either end The 
back cone ¢ is removable for putting on the 
slums which carry the pulleys f and g, both 
being loose on the shaft @ and meeting at h. 


a cone > and c. 


Belts are run on f and g, one being open, 
the other crossed. 

The large pulley / drives the drill, while 
the small pulley g backs out the tap at in- 
creased speed. 

When the operator presses a casting against 
the tap to enter it into the hole to be tapped, 
he presses cone / into the pulley 7, thereby 
imparting motion to the tap. When the hole 
is tapped, a pull upon the work causes ¢ and 
g to engage, and the tap is backed out. 

Should the tap bottom or bind from other 
cause, the operator does not apply pressure 
enough to cause the tap to be twisted off. 

aes 

The National Labor Tr.bune says: ‘* Wipe 
out the wholesale larceny perpetrated by 
the stock waterers, and half the grievances 
afflicting the country will disappear.” 
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BENJAMIN. 


By 

THIRD PAPER. 
In my second paper I stated briefly how 
the field 
chine are constructed. Two types were shown 
I have 


magnets of a dynamo-electric ma- 


permanent and electro-magnets. 
iow to describe the methods commonly em- 
ployed to excite the field magnets, and which 
depend upon the class of work 
for which the machine is to be 


ewployea. 


AMERICAN 


| 
acquired by the magnetic influence of the 


earth. When the armature of the machine is 
set in motion, the intensity of this initial 
charge is gradually increased, upon the same 
principal that a constantly applied force will 
Little by little, 
the magnetism is built up until the point of 


produce accellerated motion. 


saturation is reached, as explained by me in a} 


previous paper. This accumulative action 
will be more fully considered when I come 
Two 


types of self-excited machines are commonly 


to describe the theory of the armature. 





Machines may be designed to 
furnish an electric current con- 
stant in quantity (amperes) for 
are lighting, ete., or of constant 
putential (volts) for incandes- 
cent lighting. 


In the various methods em- 
ployed, everything depends 


ipon the condition that the + 
speed at which the machine is 
driven shall be uniform. Varia- 
tions in the speed of driving, Ay 

















MACHINIST 


Various devices have been made for regu- 


| lating the current from such machines in ac- 


cordance with the exigencies of actual use, 
and which will be fully described in their 
proper place. 

A word of caution as to the employment of 
series machines in charging storage batteries. 
The speed of rotation should not be lessened 
or the machine stopped while the accumula- 
tors in the the 
should be broken while the machine is at full 


are closed circuit ; circuit 


speed, and no trouble will arise. Should the . 
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to meet the 


the same current 


new condition and to transmit 


60+6=10 amperes divid- 
ing as in the former instance) it is necessary 
to increase the speed of rotation of the arma- 
ture or to change the position of the collect- 
ing brushes on the commutator relative to the 
points of maximum and minimum current, or 
both the speed and brushes will require to be 
changed. Various conditions serve to modify 


the above results, as for instance, induction 


| of the magnet coils on each other, ete., the 


internal resistance of the armatures, ete. 
Shunt wound machines have 


\ also been employed for incan- 
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even thoug’ slight, have their | 
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descent lighting. This style of 
machine is very susceptible to 
inequalities of driving and re- 
quires intelligent handling. 
- <=> 

Stereoscopic Views of Ma- 
b chinery. 

Shunt 


Circuit mn ‘ ’ 
eaboks The value of machine shop 




















effects multiplied in the trans- 
mutting apparatus, being evid- 
enced by the flickering of in- 
candescent lamps and sputtering, 
violent fluctuations in are lamps. 

The machines employed for are lighting, 
etc., may have their field magnets excited in 
two different ways. 

First — Separately excited, —'That is, the 
current traversing the coil of wire upon the 
field magnets is generated external to the ma. 
chine itself, as by a separate dynamo-electric 
machine. A diagram of such an arrangement 
is shown in Fig. 1, the large /) at the left 
indicating the independent dynamo from 
which the exciting current is derived. 

Where the exciting current is constant—as 
also the resistance of the working circuit— the 
tield of force will always have the same 
strength, and the electromotive force of the 
current generated be always thesame. If the 
resistance of the working circuit be changed, 
the electromotive force of the current gener- 
ated will rise or fall, depending upon whether 
the resistance be increased or decreased. This 
system, however, does not admit of a wide 
range of adjustment, without varying the 
current from the excitor. 


1 
hissing and 





With variations in | 


speed the current will be approximately as the | 


syuare of the speed (lamp working main and 
external circuit are synonymous terms). 
Machines of this type have also been em- 
ployed for incandescent lighting, where a 
given number of lamps are always in circuit, 
and it is essential that when so used, that 
some arrangements be employed to keep the 
same number of lamps in circuit, for the 
reason given above, namely, that the electro- 
motive force will vary as the resistance of the 
external circuit. This style of machine has 
also been employed for the transmission of 
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C H+ ° photography, although admit- 
: ee. \ \ ted, is not fully known to 

\ . : ; 
. \ many mechanics. In showing 
\ 4 i up a machine, good photographs 
y | ‘ os = are decidedly superior to draw- 
Vig.2 ab Vig .3 ings, as everybody can readily 

aor Leaternual Circuit Luaternal Circuit 


Fig 


employed for are lighting : 
(A) SERIES WOUND. 

This isthe simplest form. The coils upon 
the magnets are in the main circuit in series 
with the external work. That is to say, the 
wire which forms the coils of the field mag- 
nets is a part of the main circuit, and all the 
current generated by the machine passes 
through these coils. 

Fig. 2 is a diagramatic representation of the 
method of winding the field magnet coils of a 
series wound machine. By means of this 
system of winding, the current generated by 
the machine will depend upon the resistance 


of the working circuit. To make this plain, 


we will suppose that a machine of 30 volts 
potential be working through a resistance of 


3 ohms inthe lamp circuit. Hence, by the 


the =~E+R, 
equals the electromotive force (power to move 


well-known law, C current 
current, volt) divided by the resistance ( power 
to retard current, ohm), we have a resultant 
current of 10 amperes (ampere is the unit of 
current), 1 volt through 1 ohm equals 1 am- 
pere. If we now double the resistance, the 


electromotive force remaining constant, owing 


| to the speed of revolution being uniform, the 


electric energy over long distances, for use | 


with small motors, etc. 
the objection, that two machines must be 
operated instead of one, the excitor and the 
generator, and as a consequence, there isa 
certain loss of energy in the increased motive 
power required. Where a single machine 
serves as the excitor of a number of separate 
machines, the reverse is trué, there’s a saving. 
Quite a number of the largest installations of 
Europe have been organized on this system, 
but it has not been generally adopted in this 
country. 


Second —Self excited.—That is, the current, 


They are open to 


traversing the coils of the field magnets, is | 


generated by the machine itself, by the rota- 
tion of the armature of the machine. This 
at first sight appears incomprehensible, and 
the question naturally is asked, how can an 
organized mass of iron and wire, by the mere 


revolution of the wire before the iron, sud- | 


denly convert the iron into powerful magnets, 
and set up along the wire currents of elec- 
Where 
the initial influence come from? ‘The fact is, 
that the iron of the magnets has a certain 


tricity of tremendous energy ? does 


amount of residual magnetism, which has 


been communicated thereto by the manipula- 


| 


current will be halved, Conversely, if we 























BLUE-PiKINTING 


decrease the resistance one-half, the current 
will be doubled. 


a considerable variation from these results, 


In actual practice there is 


depending upon conditions which it is not 
for 
The rule, as stated, is sufficient for all practi- 


necessary or proper me to enter into. 


cal needs. With changes in speed the cur- 
rent will be found to vary as about the third 
power of the speed, the resistance being con- 
stant. Machines of this type have been 
largely employed for are lighting and various 
metallurgical operations. They are open to 
the objection that they are difficult to start 
against a large resistance, and are liable to 


have their polarity reversed when employed 


tions in the process of manufacture, or 18] jn charging storage batteries 











polarity of the machine be reversed, the sim- 
plest plan is to reverse the connections of the 
storage batteries to the machine, close the 
circuit, and allow the current flowing from 
the storage batteries to re-reverse the poles of 
the machine. 

B) sHUNT WOUND. 


In this type of machine, which is that most 
commonly employed in this country, the cur- 
rent generated is divided unequally into two 
parts—or, more properly, @aused to traverse 
two paths—of unequal resistance, one through 
the field magnet coils and the other through 
the lamp or working circuit. 

Fig. 3 is a diagram of such an arrangement. 

It will be observed that the 


smaller 


wire of the 


magnet coils is of much diameter 


than that of the main circuit. By reason of 


this arrangement the strength of the magnetic 





field will depend upon the resistance of the 
working circuit, and hence the power of the 
machine to supply the required current will 
the of the 


since any added resistance, as for instance, 


increase with demands circuit, 


the introduction of one or more additional 


lamps,sends a slightly increased amount of cur- | 
. . 2 : | 
rent through the fine wire of the shunt coils | 


the field the | 


around 


magnets, increasing 








PLANT. 


magnetism of the field and hence augment- 


}of an 


understand a photograph, al- 
though they may not be able 
to comprehend a drawing. 

In connection with rough models, photog- 
raphs are invaluable, as they present the de- 
vice with a clearness which is invaluable. 

Stereoscopic are of 


views of a machine 


great value. With such views, the machine 
is 80 presented that it seems to stand out in 
bold relief, clear and distinct. 

Duplicate views may be mounted for the 
stereoscope ; they give the perspective and the 
magnifying advantage of the regular stere- 
oscopic view, but do not give the view of 
roundness or solidity possessed by the view 
taken with two lenses. 

Regular stereoscopic taken 


pictures are 


with two lenses, about 33°" apart, virtually 
causing two sides of an object to be shown 
when the two pictures are combined with 
the stereoscope. 

With two duplicate pictures, this absent 
point is to a great extent supplied by the 
imagination. 

As before stated, the stereoscope can be 
made to do good service in showing up ma 
chinery, both for complete views and for 
details. 

- —-- : 


A Blue-Printing Plant. 


A neat device for making blue prints is in 
use by K. A. Mackintosh, draftsman, with P. 
Prybil, New York city. 

rhe ordinary printing frame is fitted with 
trunnions, similar to those used on the cope 
of a large foundry flask. 

Two wrought iron guides are screwed to a 
window casing, and project out as seen at a, 
in the right hand part of engraving. 

The ends of the guides are turned up to 
The 


on its trunnions, down the guides @, into the 


form hooks, as shown. frame 0% slides 
hooks, and may be firmly fastened then by 
the lever and cam ¢. , 

When the frame is put in the window, the 
back and springs are upward, and in position 
for examining the print. 

After sliding into the hooks, the frame may 
be revolved upon the trunnious to the extent 
revolution if The 
left the frame after it is 
turned glass side up, and at the proper angle 


entire necessary. 


hand view shows 


}to receive squarely the direct sunlight. At 
dee is shown aset of drawers for holding 
fresh paper paints and printing frame. The 


ing the electro-motive force generated. 
To illustrate, we will suppose the resist 
ance of the shunt to bear ratio to the working 
circuit as 10 is to 1, then if the E.M.F. be 30 | 
volts, and the resistance of a single lamp in | 
the circuit 3 ohms, the shunt will convey 1 
ampere and the lamp circuit 9 amperes. 
the the 
working circuit to 6 ohms, the first effect will | 


If we now double resistance of 


be to send more current around the shunt, | 
and so augment the strength of the magnetic | 
field 


| 
| 
the electro-motive force increasing to | 
approximately 33 volts ; 


double work is of 


course required of the motive power, and to| 


| 
. . . | 
bring the electro-motive force up to 60 volts | 


| gine may yet he a success. 


top fis hinged at the upper side, and is made 
at an angle of 45 degrees to effectually pre- 
vent.the piling of castings, patterns, or other 
machine shop truck, upon the device. 

ete 


Notwithstanding the unfavorable showing 
of compound locomotives in England, we no- 
tice that they are by no means to be aban- 
that this 
‘There is reason to believe that with a 


doned. We are pleased to note 
is SO. 
better attention to details the compound en- 


Some one must 


yet demonstrate this, either one way or the 


other Ihe sooner it is done the better. 
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Locomotive and Car Speed Indicator. 


Numerous attempts have been made to pro- 
duce a device that would show ata glance the 
speed of a locomotive or car, but certain im- 
practicable features have prevented their 
coming into general use. A simple and cheap 
instrument for this purpose is shown in the 
engravings. As _ represented, the device 
proper is contained in case A, and connected 
with speed gauge ( by pressure pipe C. This 
gauge is especially constructed to operate in 
connection with the device, and is graduated 
A reservoir is 
attached to back of speed gauge, which is 
filled with liquid of any kind, and connected 
to the device by pipe B. The reservoir be- 
ing supplied with liquid, it will flow through 
pipe PB to case A, filling it and rising through 


from 0 to 80 miles per hour. 


pipe C to gauge G, thus maintaining an equi- 
librium, and also supplying any loss of liquid 
from use, etc. 

The internal mechanism of A consists of a 
worm closely fitting in a case, which has a 
connection at top with pipe 2, and at the 
bottom with pipe C, leading to gauge (7. The 
lower end of worm runs in close contact with 
a plate, which is perforated with diagonal 
holes, forming a chamber beneath the worm, 
The liquid 
forced through the diagonal apertures strikes 


in which revolves a conical disk. 


the conical disk, and is thrown off by cen- 
trifugal force, exerting @ pressure on gauge 
@ in proportion to the speed of the instru- 
ment. When the displacement of liquid 
ceases it offers a resistance to the exposed 
surface of the worm and conical disk, passing 
through it, and as the speed accelerates the 
friction on this surface increases in propor- 
tion, and is indicated upon the gauge (/, thus 
showing the speed in miles per hour at a glance. 

The instrument is so sensitive as to be af- 
fected, it is said, by a decrease or increase of 
speed of one-half mile per hour. The inter- 
nal mechanism is operated by a perpendicular 
shaft having an internal bearing in A, and a 
center support at- H, receiving its motion 
from the horizontal shaft by means of a miter 
pinion. Attached to outer end of shaft is the 
friction wheel D, which engages directly 
with the tread of the driving wheel, or any 
other wheel it may be desired to connect 
with. The pinion section of horizontal shaft 
has a stationary bearing, while the friction 
wheel section has a journal bearing ?, swing- 
ing upon horizontal centers to provide for the 
vertical motion of D from spring of engine 
while running, and also to enable friction 
wheel /) to be raised clear of driver when de- 
The two sections of this horizontal 
shaft are coupled together by the ordinary 
ball universal joint. Attached to , and 
standing perpendicularly from it, is a hanger 
J, having a support O bolted to the running 
board. Around J, and between 0 is a collar; 
upon bottom portion of J is a coiled spring 
ZL, which serves to keep wheel D in contact 
with driver wheel and to 
springing referred to. Upon upper end of JJ, 
is a second collar P?, placed above, and by 
spring J held firmly against, an eccentric 
cam /’, which is operated by a handle placed 
When 
the engineer desires to ascertain at what 


sired. 


counteract the 


within easy access of the engineer. 


speed he is running he turns cam /’ so as to 
lower wheel J), and the instrument is set in 
motion at once, and as quickly tells how fast 
the engine is going. 

All the bearings are made of anti-friction 
metal, and provided with easy means of lubri- 
cation. The perpendicular shaft has a gland 
and suitable packing at bottom of A to pre- 
vent leakage. 

The indicator, as represented in cut is at- 
tached to the boiler brace in the cab, being 
from the driving wheel of 
engine, but it can, with very slight alteration, 
be placed on the saddle of cylinder and op- 
erated from one of the truck wheels; the 
pressure pipes would then be carried under 
the jacket to the gauge in the cab. 

Two styles of instruments are made, single 
and double-acting ; double-acting to indicate 
speed when running backward or forward. 

H. J. Small, assistant superintendent of ma- 
chinery of the Northern Pacific Railroad, at 
Brainerd, Minn., and Mr. McNaughton, gen- 
eral foreman of the shops, are the inventors. 


driven main 


Early Engineering Reminiscences. 
By Grorce Escou SEeiuers. 
TWENTY-FIRST PAPER. 


Having received a letter of enquiry as to 
my recollection of the invention of riveted 
hose and letter mail pouches, and the circum- 
stances that led to these inventions, as it is 
a case in which inventive genius stepped in 
to fill a want when it occurred, I cannot do 


Speed Gauge 
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Fig. 


better than to reply to the inquiries through 
the columns of the AMertcan Macurnist. 

At the time of these inventions I was a boy 
of about nine years of age, but like most 
boys of that period of life, I took great de- 
light in running after ‘‘the machine” on 
every alarm of fire, and not unfrequently, at 
‘fires, dropping into line to pass the leather 
fire buckets, of course on the return line of 
empty ones. 

To the present generation, who have become 
accustomed to our city fire departments with 
their steam 


fire engines drawn by horse 


power to the fires, accompanied by thoroughly 
trained and organized men that scientifically 





attack and conquer conflagrations, it may be 


mode of extinguishing fires. At the ime fi 
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interesting to take a retrospective glance at | 
the organization and the performance of pri- 
vate volunteer associations, supported by the 
public spirit and zeal of their members, with 
but trifling pecuniary assistance from the 
public crib. For it isto these organizations 
with their great emulation and rivalry, and to 
the intelligent and ingenious men belonging 
to them, that the invention and introduction 
of riveted leather hose is due. 
important improvement of the times ir the 
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SpEED INDICATOR. 





am writing of, Philadelphia had taken the 
lead of all other cities in America, and I 
might safely say of Europe, in improved fire 
The old fashioned English New- 
sham side lever engines were still in use in 
New York. In Philadelphia they had given 
place to the more powerful end lever engines 
on which the men could more directly and 
effectively apply their force. 


apparatus. 


The general 
plan of two single acting cylinders, witha 
center air vessel on the Newsham plan, had 
not been changed, except by increase in size, 
the end lever arrangements with their folding 
arms admitting of an increased number of 
men to man the engine. 

This change in construction was mainly ! 





It is the mst | t] 


ume they were superseded by the 


due to Patrick Lyon, a workman of extra- 
ordinary skill for the time. -His full lengt), 
portrait at his blacksmith forge, by Inman, 
now hangs in the Pennsylvania Academ 
Fine Arts. "he general plan of the long end 
lever, witn the folding arms or hundles, was 
originally suggested by Mr. Adam Eclzfe id 
a sound, praggicg : , and almost 
5S. Mint. A 
cr vne of t} 
wer —1 thirk of ¢t) 
of that Iam not certai 
nat compary that Lyon bui 
argine of that eiass. It 
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Wiaiiy tu.e saine tinea 
kds onilt by 


‘ of engine as afte 
Merrick & Agner, until t 
steam fir 
Pat Lyon had at his shop a jiti 
cubby-hole of an office, warmed by an oid 
wood barning ten plate stove, around whic 


wa 


engine. 


he and bis men would congregate of evenin; 
to crack jokes, smoke their pipes and drin 


their grog. On a shelf in this office was 
working model of folding levers with th 


long, wooden hand handles hinged to stud 





between the side 
aninstant could be thrown open, graspe: 
firmly retained in clasps. They 


on crossbars 


tional out-riggers that on emergency could }x 
attached, increasing the physical force b, 
Pat nevei 
tired of working and exhibiting this mode! 
and expatiating on the great value of the ar- 
rangement, always attributing it to his friend 
Adam Eckfeldt. 


The fire engine and hose companies wer: 
generally separate companies, but worked to- 
gether. That is, hose companies, although 
professing to furnish water to the first engine 
on the ground, managed that their favorite 
one should be so considered. This often led 
to severe and sometimes bloody contests. 
Among these volunteer Companies there were 
distinctive social grades. For instance, the 
Philadelphia engine and the Philadelphia 
hose companies, having their houses next to 
each other,-were worthy of the Quaker ele- 
ment. They were rich companies, and in- 
dulged in the finest kind of apparatus regard- 
less of cost. Their great oilcloth coats and 
capes, broad-brimmed japanned hats, were 
a peculiar and distinctive uniform. The Reso- 
lution Hose Company, a near neighbor, was 
mostly of the French element—sons, junior 
partners, and clerks of the large French im- 
porting firms. All their equipments were the 
pink of perfection. The Phoenix Hose was 
another of the aristocratic companies, and 
had many of the younger generation of 
Quakers in its organization. The Diligence, 
the Assistant and others of the city proper 
companies were composed of solid men of the 
city. The position of foreman of the com- 
panies was highly prized, as was also that of 
pipe men to the engine companies, Two of 
them on the gallery of the engine would 
direct the pipe to throw the stream of water 
onto the roof or through doors and windows of 
burning buildings—much of it to be dissipated 
in vapor without reaching the burning mass, 
and doing but little effectively towards ex- 
tinguishing the fire. 


some twenty or twenty-four men. 


The companies in the 
Liberties, or outside of the city, as then 
incorporated, had not the wealth to lavish on 
fine apparatus and show but what they lacked 
in wealth they made up with vim and zeal 
rarely equalled and never excelled. This 
produced a rivalry that frequently led to 
rather serious results. Franklin Peale, at that 
time the manager of the Philadelphia Museum, 
that had its home in the old State House or 
Independence Hall, arranged a system of bell 
signals to indicate the direction of a fire from 
the State House—one stroke on the great bell, 
repeated at intervals, for north; two strokes, 
with regular intervals, for the south; and so 
on for the cardinal points and intermediates. 
On an alarm of fire being carried to the State 
House, the great bell would call out the en- 
tire fire organizations. 'Then came the great 
rush, the madding races, the ringing of the 
bells on the engine and hose carriages, the 
bellowing ‘‘ Fire” through speaking trum- 
pets that every fireman was armed with; it 
was pandemonium broken loose. The heavy 
fire engines or hose carriages, with their 1,000 


|or 1,200 feet of hose, were like a feather’s 


weight to the string of men and boys who 
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manned their long drag ropes. It was the 
fouling of the engines or carriages in these 
furious races—contests for possession of the 
nearest fire-plug or hydrant—that led to the 
most disastrous conflicts, in which costly ap- 
paratus was damaged, hose spanners and 
speaking trumpets playing a conspicuous 
part, a8 many a scalp wound could testify. 

Philip Garrett, a prominent watchmaker 
and jeweler, a member of the Society of 
Friends, was the foreman of the Philadelphia 
Fire Engine Company. He was in his ele. 
meat when fighting fires. I well remember 
that he was admitted by every one to be the 

exceilence of city firemen. 

)ften as a boy have I listened with great 
interest to conversations between him and 
my father as to the most effective mode of 
extingnishing fires. One point they were 
certainly agreed on; that was that by water 
th: fuel or combustible matter and not the 
flame must be attacked. My father was never 
an active member of any fire company, 
though his name stood on the rolls of several 
I think these were 
companies he had built engines for. 
= Simple as the question is, as it now appears 
to us, of applying the water through a hose 
directly to the burning fuel, it was at that 
time the great stumbling-block. 
panies suffered so much from the ripping of 
seams, or bursting of hose as it was called, 
when subjected to the force and pressure of 
the fire engine pumps that they refused to 
allow it to be used in that way, This led to 
the invention of what for many years was 
known as the ‘‘Hydraulion,” a combination 
fire engine and hose carriage in one, and was 
designed by my father, the Philadelphia Hose 
company being the first to adopt it, and the 
‘‘ Phoenix” the next to follow. A large num- 
ber of a smaller class of these were built for 
country towns and smaller cities, Richmond, 
Va., Washington, D. C., and Providence, 
R.1., taking the largest class. The water 
supply of Philadelphia, in case of fires, was 
very deficient, the main supply being from 
the small reservoir in the dome of the pump- 
house in Centre Square (the present site of 
the new public buildings of Philadelphia). 
It was conducted through bored wooden logs 
of such small capacity that in case of fire 
citizens having hydrants were requested not 
touse them. Every block where the system 
extended was provided with a fire plug or hy- 
drant, so poorly constructed that notwith- 
standing straw wrapping and wooden curbs 


as an honorary member. 


Hose com- 


they were apt to be frozen, and useless in 
cold spells; besides these fire plugs each 
square had a small wooden cistern sunk un- 
der the pavement, with a wooden hand pump 
for public use. These cisterns were kept full 
by a hollow copper floating ball, that opened 
or closed a common stop cock. Many of the 
old public wells had not been closed ; their 
The hook 
and ladder companies ran with them a fire- 
bucket carriage; some of the engine com- 
panies also had their bucket carriage. All 
publie buildings and halls, as well as many 


pumps were always of service. 


entries of private residences, had their sus- 
These 
made of leather, stitched as hose was, stiff- 


” 


pended rows of fire buckets. were 


or saturated with a mix- 
ture of resin and wax 


ened by ‘‘ jacking, 
over a charcoal fire. 
They were fancifully painted with the names 
of the institutions or parties they belonged to, 
and they played an active part in supplying 
water to the fire engines. 
common occurence to see lines of bucket- 


It was not an un- 


passers of men and boys, and often women, 
slinging from hand to hand buckets of water 
from pumps as much as two blocks from the 
fire engine. 

To understand the difficulties attending the 
use of sewed leather hose under heavy press- 
ure, we must look at the manner of its con- 
struction. There were two plans. 
simply lapping one edge of the leather over 
the other, as is now done in the case of riv- 
eted hose, and sewing two lines of stitches 
from inside to out. The objection to this 
In dragging the hose when in 


One was 


was serious. 
use over the cobble stones of the street the 
outside stitches would soon wear off and the 
hose would rip. The plan generally adopted 
by? the Philadelphia hose companies was to 
double or fold the leather so it would lay 


flat together, insert astrip of soft leather be- 
like a shoe trim the edges 
straight, sew two rows of stitches through 
the leather and welt strip, exactly as harness 
traces are sewed. 


tween, welt, 


When the hose was opened 
this would present a ridge or rib from end to 
end, with the stitches protected from wear 
when dragging. The strain of head press- 
ure was brought lengthways of the stitches as 


they passed through the leather. The soft 


Mt 
| 








SINGLE 


leather strip was left to project slightly in- 
side the hose, which, when wet and opened, 
was beat into the seam, tending to make it 
tight. 

New hose when first made would stand the 
required pressure, but the hemp stitches 
The dub- 
bing of train or neatsfoot oil and tallow, 


would soon lose their strength. 


which used to render the leather impervious 
to water and keep it soft and pliable, had the 
effect of destroying by a kind of rot the hemp 
stitching, so that its lifetime was very short. 
The stitches would give way while the leather 





remained in good condition. A _ stronger 


cm 
iv 








union than hemp stitches was not only de- 
sirable but was an imperative necessity, and 
more minds than one were working at it. 
About this time there occurred a great fire in 
the heart of the city that spread with fearful 
rapidity and mastered all efforts of the firemen. 

I was standing with my father on the curb 
looking at the fire, when Philip Garrett 
rushed up in a great state of excitement, 


seized my father by his arm, and said: 


Co 


| 
il 


i 


WHEEL Toot GRINDER. 


DousLe Wueen "Toon GRrinvDeEr. 


‘‘Coleman, if thee can dam the stairways and 
hatchways of the upper floors of those two 
warehouses (pointing), and I can get a foot 
of water on the floors, we can stop the fire at 
that fire wall, but if we let it work down the 
walls will fall, and the whole block will go, 
and there is no knowing how much more.” 
My father turned me over to some one to see 
me safe home, and left with Mr. Garrett. I 
learned afterward that my father, with board 
partitions that he tore down, succeeded with 
them and gunny bags in damming both stair 
and hatchways, making small crevices tight 





the floors. The roofs were on fire and would 


soon fallin. Lines were formed for carrying 
up water by the bucketfull. Instead of going 
home as directed, I for hours had my place 
in the empty bucket line. While this was 
going on Garrett was having section after 
section of hose attached to both the Phila- 
delphia and the Diligence Engines, only to 
burst before the 


floors. 


water reached the upper 
Fortunately the Resolution Company 
had a number of new sections of hose which 
were pressed into the service, and were at- 
tached next the engines where the pressure 
would be greatest. The floors were flooded, 
the attics and roofs fell into the water, and 
The 
this expedient was so complete that it turned 


spreading fire was stayed. success of 
the attention of all firemen in the direction of 
hase. The manner 
this success was brought about will be the 


securing more reliable 


subject of my next paper. 
—_— SR 


Tool Grinding Machines. 


One machine shown is to run a single wheel, 
18”’x3'’, 1?" hole. 
7 long 15" diameter inthe boxes, which latter 


It has bearing for spindle 


are made as in an engine lathe and protected at 
each end by a dust-excluding device. Two pul- 
lies are supplied to the spindle, six and seven 
inches diameter, four inches wide respectively; 
this is used in preference to a cone pulley for 
the purpose of always having the pull of the 
belt close to the bearings. 

The hood covering the emery wheel is open 
both front and back, the water being dis- 
tributed on the wheel either directly in front 
of the tool when being ground on the wheel, 
or back of the gate, as the operator desires, 
the former giving more water directly to the 
tool than when distributed back of the gate 
or on the center of the wheel. 

The hood inside has a raised surface cast 
which is the outside diameter of the flanges 
used and which leads all spray or water from 
the inside of the hood to the column, keep- 
ing it entirely from the spindle or boxes. 

The rests are movable to and from the 
wheel without the use of wrench; collars, 
spindle (of steel), pulleys and all running 
parts are turned inside and out to obtain a 
well balanced, smooth machine. 
The water distributed on the wheel flows over 


running 


it and down through one channel into a sieve 
where all sediment, dirt, and foreign sub- 
stance is held, leaving the basin below free 
from anything but water. This device frees 
the pump from much of the emery and grit 
which has before passed through it with the 
result of wearing and rendering it useless. 
Both the sieve and water tank may be re- 
moved conveniently and cleaned when de- 
sired. 

No water will pass outside the pan or from 
the wheel in any manner beyond the table 
The latter has a pitch of about ten degrees, 
which does not allow the water to stand on 
The 
suction pipe drawing the water from the tank 


the machine. The pump is compact. 


has a filterer attached to prevent any sub- 


stance but water passing through. The pump 


doors are shown to encase the opening. 
These openings for the water tank and filterer 
in the column can be put in on either side, 
except the one to which the pump is at- 
tached. 

The weight of this machine is 750 pounds. 
It is furnished with ‘‘ Hadley’s”’ counter 
shaft and belt shifter. 

The machine shown to run two wheels, 
16° x3" x1} hole, stands 40 inches high 
from base to center of spindle. The wheels 
are 24 inches apart. The hood in which the 
wheels revolve has an opening at the side, 
thereby enabling the operator to put on 
the wheels without taking the spindle 
from the boxes, or in any manner interfering 
with the bearings. The pump used is on the 
same principle as on the single-wheel grinder, 
but heavier and stronger. Of the emery 
wheels used, one is designed to be coarse for 
rapid cutting; the other finer, for finishing 
work or bringing tools to a finer edge. The 
machine weighs 1,000 lbs., runs a 44” belt, 
and has ‘‘ Hadley’s” countershaft and belt 
shifter supplied. These machines are fur- 
nished with a novel and improved device for 
holding a diamond for the purpose of truing 
the wheel. ‘The improvements on these ma- 
chines are such as have been suggested in the 
use of other machines designed for this pur- 
pose. ‘The manufacturers are the Diamond 
Emery Wheel and Machine Company, Proy 





by having large quantities of bran thrown on 
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LETTERS FROM PRACTICAL MEN. 


Boring a Deep Hole. 


Editor American Machinist: 


1 
é 


I lately witnessed the boring of a 1, 


hole in a steel shaft to the depth of 6 feet 8 | 





inches. The boring tool was a common 1), 
drill to l 
rolled steel making about 8 feet in length. 


| 

twist welded a inch bar of cold | 
| 

A babbitted box was put on the tool post 
stand in place of the tool post, and the long, 
straight shank drill was grasped by this box 
just tight enough to keep the drill from 
of 


clogging it would turn in the bex instead of 


turning with the cut, and yet in case 


breaking the drill. On each side of the box 
was a clamp-slip collar, the feed being by the 
The tail stock 
was run out of the way, as there was no use 
it. 
the drill was backed out, bringing the dry 


regular carriage movement. 


for The cutting was all done dry, and 
chips with it as often as the flutes were filled. 
The accomplishment of the work was in every 
way highly satisfactory. Oxtp Jour. 

Hot-Air Furnaces Advocated, 
Editor American Machinist: 

Having noticed'a number of articles in 
your paper regarding the relative merits of 
steam and hot-air heating, I beg to say a word 
in favor of hot-air furnaces. 

I have had some thirty-five years’ actual ex- 
perience in heating and ventilating all kinds of 
buildings, both public and private, and have 
always used hot-air furnaces in preference to 
steam. My profession has led me to closely 
compare the two, and I have no difficulty in 
convincing others of the correctness of my 
views on this subject. 

I should state at the outset that, in referring 
to the superiority of furnaces, I mean only 
first-class furnaces, such as are made here in 
New Englandand doubtless can be obtained in 
It is to be 
regretted that furnaces of an inferior make 


any market in the United States. 


and workmanship are largely sold, and are 
very justly condemned by those using them. 
This, however, ought not to prejudice an in- 
telligent person from seeing the merits that 
are peculiar to so many first-class furnaces. 

One of your correspondents from Illinois 
seems to have been especially unfortunate in 
his experience with cheap furnaces he has met 
with in his locality, and he makes the extra- 
ordinary statement that no furnace has ever 
been produced with a gas-tight fire-pot. 

The writer of this statement could hardly 
have been familiar with some of the excellent 
gas-tight steel plate furnaces that are manu- 
factured in this market. To my mind it is 
perfectly clear that the prejudice against 
first, the 
furnaces 


furnaces is owing to two causes 
cheapness and inferiority of the 
used and, second, the unworkmanlike manner 
in which they are set up. 

Any village tinman will undertake to set 
up a furnace and pipe a house, when the job 
really requires the services of an expert. 

The inevitable failure which follows is not 
due so much to the apparatus as to the im- 
perfect manner in which it was set up, and 
the hot As 


fessional assert with con- 


connections 
I 


fidence that there are thousands of houses all 


air made. a pro- 


in this line I can 
over the country that are successfully heated 
by furnaces in all kinds of wind and weather, 
and that it is just as practicable to heat a 
properly constructed house in a windy day as 
in a calm day. This objection to furnace 
heating, therefore, seems to me to have no 
force. 

The quality of heat delivered from a fur- 
nace is essentially the purest that can be pro- 
duced, It consists of fresh air brought di- 


rectly from outdoors, and spread over the 





clean and moderately heated surfaces of the | 
furnace, thence issuing from registers in the | 
This its 
moisture dried out of it, or absorbed out of 


rooms above. air does not have 


it; in fact, moisture is never burned out of 
air or absorbed by the furnace. 


In the same temperature of air there will be 
the same amount of moisture, whether it is 
heated by furnace or steam. The aridity of 
air is due to increased capacity for taking up 
to the fact that it has | 


the moisture, and not 


parted with any of it, 
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One of the most serious objections in the 
use of direct steam heating is that the rooms 
are seldom ventilated. The sameair is heated 
over and over again, and the temptation to 
economise fuel at the expense of the purity 
of the atmosphere proves too great with many 
people. Where a system of indirect steam 
heating is used by stacks of pipe in the cellar 
or under the registers, the joints are multi- 
plied and a serious leakage of steam induced, 
letting the offensive of the 
around the joints escape into the room. 

The liability of the steam condensing in 


odor packing 


bends of the pipe, and freezing up if the fire 
is allowed to go out in the winter time, is 
another danger resulting often in the bursting 
of the pipes, ete. 

In addition to this, who is there that reads 
this article who has not experienced the in- 
sufferable nuisance of hearing the snap and 
rumbling of the steam pipes, which is liable 
to happen at all hours of the day or night. 
Furnace heating can be graduated, a light fire 
can be built in the furnace, and just enough 
heat produced to answer the requirements. 
With a steam apparatus it is different. The 
fire has to be strong enough to generate steam, 
and steam in its full force fills the pipe, pro- 


ducing a maximum amount of heat, which is 


always the same whether it is mild or cold, 
and the occupants of the room have their 
choice between being alternately chilled and 
overheated. 

As for the economy of steam over the fur- 
nace, I am surprised that it should be main- 
tained by any person who has had practical 
experience. 

Ihave in mind now two schoolhouses of 


about the same size, and subject to the same | 


One of them has a steam heater, 
The 
schoolhouse using the steam heater requires 
The 


conditions. 
and the other is warmed by furnaces. 


25 tons of coal during the season. 


other building is heated more satisfactorily | 


with the furnaces, with a consumption of 50 


tons. This is not an extreme case. I have 
taken out a large number of steam heaters 
that fail to heat properly, and put in furnaces 
in their place with improved results. 


I 
pipes have burst or leaked, putting out the 


know of several cases where the boiler 


fire, to the great inconvenience of the oceu- | 


pants of the house. It is a fact that what is 
called a first-class steam job will cost fully 
three times as much as a first-class furnace 
job. 

As to the question of durability and expense 
of repairs, some of the comments made by 
your correspondents are wide of the mark. 

If they will take the trouble to come to 
New England, I will take them to a dozen 
furnace manufacturers that will give a guaran- 
tee of a longer period of durability on their 


furnace, and a less expense of repairs, than any 


manufacturer of steam-heating apparatus in 


the country will give on his heater. In fact, a| 


first-class furnace will bear a stronger guaran- 
tee than a steam heater. 

A very serious objection to steam heaters 
is that the majority of them are sold ata 
distance from the works where they are made, 
and if anything gives out, it requires the 
services of an experienced mechanic, who 
must be brought from a distance at a great 
expense. On the contrary, if a furnace gives 
out in any particular, it is something that 
can be repaired by the man himself with the 
aid of suggestions from the manufacturer by 
correspondence, or any tinman can attend to 
it for him at a very slight expense. 

Steam heaters having complicated and deli 
cate parts rust and are subject to chemical 
changes in the summer months much more 
than furnaces. When in operation during 
the winter months they cannot in an emerg- 
be left to the care of the ladies of the 
They 


generally require the special management of 


ency 


house, as is sometimes necessary. 


a trained person, and cannot be trusted to 
novices. Furnaces, however, are much more 


submit 


manageable, and to occasional in- 
competent treatment without serious re- 
sults. 


I think no one will question the fact that 


the presence of the steam boiler in a house is 


a standing menace to the safety of its occu- 
pants. Steam boilers have one fatal defect; 


they can be blown up, and frequently are. 
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The recent terrible explosion at Fort Wayne, 
Ind., in which the boilers blew up, instantly 
killing the janitor and one other person, and 
demolishing a $65,000 church, is doubtless 
fresh in the minds of all the readers of this 
article. That church is being rebuilt, and its 
specifications now call for heating by furn- 
aces. 

The hazardous nature of steam heating is 
being better realized every day, and it is not 
an exaggeration to say that every steam boiler 
now in use carries within itself the possibili- 
ties of a sericus explosion. 


I have taken the liberty to summarize at | 


this length my objections to steam heating; 
as so much space has been taken up by those 
on the other side of the question, I feel I 
may be allowed space to thus fully state the 
opposite view. I speak from my own convic- 
tion and experience in the matter, and can 
furnish numerous examples as to the greater 
practicability and economy of furnace heat- 
ing over steam in this market. 
C. G. Rowe tu. 

‘Boston, Mass. 


Compound Engines, 
Kditor American Machinist : 


In my late papers on the Compound En- 
gine for Stationary or Factory Purposes, I 
did not mention the well-known benefits to be 
derived in compounding by the equalization 
of the strains on the main bearings, pins, etc. 
This is one of the most important items 
gained by the system; but time will not allow 
me at present to lay before your readers 


| much practical data on this vital portion of the 
Neither have I fully explained the 
many methods of triple and quadruple com- 


subject. 


pounding now being successfully introduced 
| in marine engineering. The number of ex- 
| pansions is only limited by the practical 
| pressures that boilers will safely carry. 

We have no material yet at hand that will 
| safely stand over 200 lbs., and even then the 
vessels and 
to 13’ 
system, 


|shells for even moderate-sized 
medium powers must be from 1} 
|thick, of steel. With the triple 


| however, 165 lbs. of boiler pressure is enough 


as a maximum, 150 lbs. being a fair boiler 


pressure ; and boilers from 10 to 13 feet for 
l 


marine, and say 5} to 7 feet for stationary 


purposes, can be made of ample strength for 


these Of course, the marine 


pressures. 


} . . . - 
| boiler is fired internally, so the shell can be | 


| . . : ° ~ 
|thick; but our stationary boiler is fired 
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for the up stroke it went with a thud, which 
would jar the whole engine. Aside from this 
the pump works very nicely. 

Perhaps if you will kindly give this place 
in your columns it.will attract the attention 
of those who from extended experience have 
become expert in these things, and familiar 
with their ailments,and who will be able readily 
to explain the cause of the trouble with this 
particular pump. 
that any information tending to familiariz 
the mechanic with the air brake apparatus, 
and the remedying of its disorders, will be 


It goes without saying, 


of no small benefit, considering the place it 
holds in the mechanical world as a braking 


T. Paxton. 
—->-_—_—_ 


medium. 


Railroad Notes. 


The Brooklyn City Railroad extends from 
Twenty-fifth street to Fort Hamilton, a dis- 
tance of about five miles. 

At present 11 dummy engines are in use, 
together with 50 cars. Several short but se- 
vere grades on this road have made heavier 
engines necessary, and we are informed by 
Master Mechanic H. R. Hawley that six loco- 
motives are in process of construction for 
this road by the Baldwin Locomotive Works. 

The upright boiler is being discarded for 
the horizontal one, which gives increased 
steadiness to the locomotive, greater weight 
on and decreased wear of the rails. 

A few hand tools enable engineers to make 
A small 
hand shaper is highly prized, and is kept in 
constant use. 

A screw cutting lathe, driven by a man 
through a crank and heavy fly-wheel belted 
to a countershaft, looks like a good device for 


minor repairs at the engine-house. 


doing odd jobs with. 


The Brooklyn, Bath and Coney Island Rail. 
road, Aug. Wolff, master mechanic, is the 
pioneer road to Coney Island. 

Eight Baldwin locomotives are used on this 
road, together with about 36 cars. 

At present the road is being put in order 
for the summer traffic, which is very heavy. 


| Six of the locomotives are being built over 


two at present being in the shop. 
This company has recently changed hands, 
and the entire plant is to be overhauled and 


put in excellent condition. 


| externally, and therefore cannot have a very | 


5 


| thick shell, 3 
| my experience, the limit for durability ; and 
|at this thickness the heat penetrates very 
slowly. Externally fired shells should not be 
over ,°,| thick, except in special cases. 


W. H. Horrman. 


of an inch being, according to 


A Question About Air Brakes, 
Editor American Machinist : 


As a reader of your valuable paper for the 
past 5 years, I have gained much useful infor- 
first time, I 
the privilege of placing before the readers of 
the % question upon 
which I, as well as others, desire enlighten- 
ment. 


mation, and for the would ask 
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Recently there was overhauled in the round- 
house of the A., T. & S. F. R. R. Co., at this 
station a 6 standard Westinghouse air brake. 
This brake was well cleaned, new air valves, 
slide valve in central chamber, and some new 
rings put in, the others being opened and 
made to fit neatly in their respective places. 
jy’ lift, 
The pin on which 
the main valve strikes at the bottom was re- 


The air-receiving valves were given 
and discharge valves ,', 
newed, the old one being so much worn as to 
let bottom ring of main valve almost through 
the bushing. The new one was made long 
enough to allow lower piston of main valve 
to clear the steam port well, which was con- 
sidered as far as there was any need of it 
traveling in that direction. 

When this pump was put to work it devel- 
The 
regular, indicating that the lift of air valves 


oped but a single defect. stroke was 
was equal; it would work with very little 
steam, and pump all the air necessary ; it re- 
versed for the down stroke so easily that it 


;}made no jar whatever, but when reversing 


In the shops of this road we noticed that 
which is lacking in many shops which care 
for a hundred or more locomotives, viz., a 
good heavy vise. 


T-o vises of the heaviest in the market 


| were here well mounted on stiff benches, and 


were well appreciated by the men. 
A piston-rod could be clamped in this vise, 


| and the follower bolts removed from the head, 


with the comfort of knowing that the work 


| would not ‘‘ squirm” during the operation. 





The Prospect Park and Coney Island Rail- 
road, eight miles long, uses 9 locomotives, 50 
cars, und is in charge of Master Mechanic 
Martin Painter. 

A locomotive with 13" x18’ cylinders, and 
14 inch drivers, and a very good record was 
Mr. Painter. This 
locomotive was built at the Baldwin Works, 


shown with pride by 
to specifications by Mr. Painter, who was 
formerly with those works. 

This engine, No. %, has extended smoke- 
box, straight stack, and adjustable diaphragm 
in front of the tubes. Single exhaust nozzle, 
t inches in diameter, and placed just above the 


netting, 


which is on a level with the top row 
of tubes. 

This diaphragm was first placed very near 
the bottom of the smoke-box, giving a con- 
tracted passage for the gases from tubes to 
smoke-box. During a series of experiments, 
the diaphragm was raised gradually until it 
was found that the increase of opening gave 
no better results, and that a further increase 
of opening led to a positive loss. ‘The dia- 
phragm was bolted fast atthe point, which gave 


best results, and has there remained for two 


years. 
The steam ports are ?’x12'’, very small 
steam chest, and plain slide valve. This 


engine has drawn a train of 3 loaded cars, 
100 passengers to each car, trips of 12} miles, 
making two stops, in 15 minutes, burning 216 
pounds of coal per trip. 
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A system of ‘‘brass checks” is used in 
giving out coal to each engine. On one side 
of the check is stamped the number of 
engine, and on the opposite side, a number 
ranging from 4 to 8, 12, 16, and 20. 

A number of these checks are given to each 
engineer and are kept by him. 

All coal is put upon locomotives from 
measures called ‘‘ kegs.” Each ‘‘ keg ” holds 
If four kegs of coal are given 

ut, the engineer who receives the coal gives 
. check marked 4 to the coal keeper. If 16 
‘kegs’ of coal are given out, a correspond- 
ing check is delivered. 

These checks are turned into the office each 

iy, and their value must correspond with a 

port furnished by the engineer to the master 
mechanic. 


{2 pounds. 


The Brooklyn, Flatbush and Coney Island 

Railroad is about 8 miles long; 8 locomo- 
tives and 40 cars are used upon the road, and 
ire in charge of Master Mechanic William 
Finley, who also has the care of all locomo- 
tives used upon the Coney Island Elevated 
Railroad. 
Flatbush 
road, which is in the hands of receivers, are 
all of the Cook pattern, heavy engines, 17 x 24 
cylinder. At present two are in the shop 
being overhauled. 


The 8 engines used upon the 


Considerable trouble is experienced by Mr. 
Finley in keeping up the fire sheets of the 
water legs. Where the corrugations occur 
the sheets invariably crack, require to be 
plugged, and necessitate patches and new | 
sides. 

The water used upon this road is bad, added 
much to the trouble by corroding wherever a 
slight leak occurs. 

As fast as the corrugated sheets give out 
they are replaced by plain sheets, and no 
further trouble is experienced. 


The Cincinnati, Hamilton and Dayton Rail- | 
road and leased lines, which are the Cincin- 
nati, Hamilton and Indianapolis, the Cincin- 
nati, Richmond and Chicago, and the Dayton | 
and Michigan have their general shops at | 
At present business is only fair. | 
General Master Mechanic Mr. John Black, has | 


Lima, O. 


just turned out a new six-wheel pony engine, 
16 x 22", 


tion, designed to stand service, as well as giv- | 


with extension front and link mo- 


ing good distribution of steam. 
head, which is of the perpendicular type, is 
made in three parts—the center of wrought 
iron, the shoes of cast iron, running on cast- 
Many Mr. Black 
adopted ten threads per inch as a standard 


ago 


iron guides years ag 


for all bolts used on locomotive work, from | 


to 14’, and when screwed up they remain 
‘* home.” 

For general repairs about five engines are 
always in. Mr. John Black, Jr., general fore- 
man of the machine shop, gives his personal | 
attention to every piece in detail that is to | 
have any work done on it. Nothing but a 
first-class job is ever permitted to leave their 
shops. The side-rods used by this company 
are of the ‘‘fish’’ pattern, 5 
middle by 1}' thick. 
the steam hammer of good iron, and are left 
After being 
centered they are faced up to required length, 
leaving a projection } 
These projections are used to 


deep in the 
They are forged under | 


14” longer than they finish. 


long by }' diameter at 
each end. 
plane the rods on, instead of between the 
centers. They are planed all over. 

This company has experimented with two 
pairs of balanced valves of different patents, 
neither of which have yet proven satisfactory. 
The air-pump work is entrusted to one ma- 
chinist who does the entire job, lathe work 
all. 


boiler room before going on the engines. In 


and The air-pumps are tested in the 


their repairs every piece is kept to the West- 
inghouse standard. 


company has just completed a lot of 50 
‘buggy cars.” The general dimensions 
are: Length, 34 width inside, 8 2’ ; 


height inside, 9 ; and 14 2 
‘They are also building 15 ‘‘ automatic unload- 


from rail to top. 


ing” gravel cars, besides doing the general 
repairs, 


In the car shops this , 


Gang Arbor. 


The illustration represents an arbor for 
cutting gears, and may be used for blanks 
having a diameter of bore from 1 to 13 
inches. 

Other arbors are used having a range ac- 
cording to needs of different jobs. They 
may be made to accomodate any desired range 
of sizes. 

As made by their inventor, Adolph Shutte, 
foreman, 461 West Fortieth street, New York, 
two sizes are used, each graduated to 3 
steps, one tool being made to even sizes such 
as 1} 
to 1;'; 

The flat portion at the right, serves to re- 


and 1}’, the other arbor being turned 
1,*, and upwards. 


Public or Private Water Works for Fire 
Purposes, 


J. G. 
Haute Water Works Company, sends us a 


Briggs, superintendent of the Terre 


copy of an essay on ‘*' The Relative Economy 
of Water Supply Under Municipal and Pri- 
vate Control,” which he wrote and had pub- 
lished several years ago. He takes strong 
ground for private ownership, and dwells 
especially on the fire protection feature of 
the question. Mr. Briggs says: 

Water works, whether owned by municipal 
or private corporations, are expensive institu- 
tions to build and operate. In either 
they should be conducted on the same gen 
eral principle. In the first-named they pay 


for fire protection in the shape of interest on 


case 

















GANG 


receive a set screw, which holds the arbor in 
the gear cutting machine. 

A number of blanks being put on the arbor, 
the first one is seated upon one of the steps. 
Then the cone is slipped into the last blank, 
and the nut slightly tightened. 

The whole is then put between centers and 


| all the middle blanks trued up by the two end 


ones. The nut being tightened home, the 


arbor may be put into the gear cutter, and all 


blanks on it cut in the usual manner. 


of 
> . 
the AmertcaAN Macurinist are at liberty to 


The device is not patented, and readers 


make and use it. 
= eRe 
Improved Sash Clamping Machine. 


This machine was designed to meet the 
wants of sash and door manufacturers for a 
substantial and convenient machine. 

It is made with heavy plate sides and girts. 


The cross- <= 


Sasn C 


IMPROVED 


On the top are placed two heavy rails, in| 


which are mounted the corner bars for hold- 
ing the sash. These are pivoted to traveling 
plates, through which pass a right and left 
hand screw, by which each corner can be 
moved an exact distance from the center, and 
at the 


position. 


same time remain in a rigid fixed 

When it is set square for one size, it always 
remains square, and will work all sizes, and 
is not easily disarranged. Odd sizes of sash 
can be clamped almost as quickly as regular 
sizes. It is quickly adjusted, and when ready 
a pressure of the foot upon the treadle is all 
that is necessary to instantly secure and clamp 
the sash. While the pressures upon the sides 
and corners are simultaneous, they can be 
made independent if desired. 
to3 10 


manufacturers are J. A. 


Its capacity is 
sash up x5’, and down to 
12° square. The 
Fay & Co., Cincinnati, Ohio, 


to work 








ARBOR. 


the cost of the works, and whatever the re- 
pairs, renewals, extensions and running ex 
penses exceed the receipts from private con 
sumers. In the latter the city pays the 
owners directly and has no further trouble or 
benefit in the concern. 

Perhaps some evidence from the fire en 
gineers themselves will throw light upon the 
1881 the National 
of Fire Engineers held their ninth annual 


question. In Association 


convention at Richmond, Va. Following is 
part of the report which was adopted by that 


convention : 


Your committee, to whom was assigned 
topic No. 10, ‘‘Should the water works of a 
city be owned and controlled by the city or 
by a private corporation ?’’ would respect 


water works are owned by a private corpora 
tion, asarule, the rates for water to private 
consumers much higher than in cities where 
they are owned by the city. That the rates 
charged the cities by private corporations, as 





= = a ie 
ye 
al 
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a rule, are exorbitant for the service 
dered. The private 
extend their mains through the suburban dis 
tricts as rapidly as they are built up and the 
necessities of the fire department require. 

In a number of cities we find this to be 
the case to so great an extent that the ap 
paratus ordinarily responding to an alarm 
in many districts cannot carry sufficient hose 
to reach the fire from the nearest available 
water, and are compelled to either keep extra 
apparatus for those districts or rob the heart 
of the city of its protection, while it is in use 
in some cases miles away. And as the city 
authorities have no control over the water 
companies, they are powerless to remedy the 
defect, except by paying an exorbitant tax, 
or wait until the water company can obtain a 
sufficient number of paying customers in the 
district to make it a profitable investment. 

A city or village, after a good, lively fire, 
concludes that a water supply for fire pur 
poses is needed. A public meeting is called, 
estimates of the cost are submitted; the 
number of thousands of dollars that it will 
cost looks so formidable that the good people 


ren- 


fully report that they find in cities where the | 


corporations do not | 


are scared and the project is abandoned. A 
number of capitalists quietly get together 
and conclude that it will pay them to furnish 
the town with water. The proposition is 
made to the authorities or at a public meet- 
ing, and it is received with acclamation. The 
company is accorded extraordinary privileges 
for its patriotism in relieving the town from 
a tax for years to pay the principa? and in- 
terest on water bonds. The company lays its 


mains through the principal streets, and 
places hydrants in the heart of the town, 
where it will pay. The deluded taxpayer is 


charged a rate for water for his private use 
that pays the water company a handsome 
profit on its investment (in many eases greater 
than his tax for all purposes would have been 
had the town built the works) and _ besides, 
| with his brother taxpayer, who resides in the 
outskirts of the town, who receives absolutely 
no benefit from the company, pays his share 
in the form of a city tax and in good round 
figures, too, for water used in public build- 
ings and for fire purposes. 

Mr. Briggs writes us a letter on the subject 
‘* not for publication,” which reservation we 
regret, because we are always willing to give 


place to original arguments against any posi- 


The AMeErr- 
CAN Macuinisr is not afraid to publish any 


tion we take in these columns. 


points that can be urged against anything it 
advocates. We take no position that cannot 
be sustained by reference to admitted facts or 
by fair open argument. 

= 


A Novel Vise. 


To be able to adapt to one’s needs whatever 
material may be at hand is one of the points 





| which go to make up the ‘‘ good mechanic.” 
| 
} Such a man does things quickly and well, 


where the ‘* poor workman” would give up 
as ‘' stuck.” 

A case occurred on a railroad not long siuce 
which substantiates the above. A locomotive 


broke down out on the road. The engineer, 
Whose name could not be learned, although 


he is worthy of being put on record, found 





he would be able to make repairs and pro- 
| ceed if he could have the use of a vise for a 
few minutes. After a few seconds’ thought, 
the piece of iron to be held was put between 
and 


driver 


} . 
| brake-shoe, and the fireman re- 


quested to put on the air, 


No better vise could have been found, and 





that brainy engineer was soon on his way in. 
| oa 

| A short time ago it was given out that 
paper rails had been made and successfully 
tested. Now, the same material has been 
utilized for making pipes, and a certain quan 
| tity of 


| Vienna. 


such pipes have been exhibited in 
The process is as follows: Strips of 
paper, the width of which corresponds with 
the length of one pipe section, are drawn 
through melted asphalt, and wound upona 
mandrel. When the pipe 
the mandrel is withdrawn, and the 
inside is covered with a kind of enamel, the 


| 
| 


thus made has 


cooled, 


nature of which comprises the main secret of 
| the 


known. 


invention, and is therefore not made 


The outside is painted with asphalt 


varnish, and dusted over with sand. It is 


stated that such a pipe will resist some 


~ 12.000 Ibs. internal pressure, though the thick- 


ness of the stuff is only about $ inch.— 7% 
Universal Hnginee r. 
oe —— 

According to our English exchanges, there 
are but little signs of business improvement 
jin England. Orders for engine work are 
|said to come forward slowly, and the steel 
companies are about through with their 
| orders. 

= +--+ —__—— 
We have just had brought under our notice 
a new kind of core well adapted for foundry 
work. This is the carbon core invented and 
manufactured by Mr. R. Applegarth, of the 
Atlus Works, 


London, and which is gradually superseding 


Ewer street, Southwark street, 


‘The carbon cores are 
10-inch 
users to make a 


sand cores in practice. 
made of various diameters, and in 
lengths, and are stated by 
perfectly smooth hole, and in many instances 
to save the trouble of boring. ‘They are 
much stronger than sand cores, never crush 
or break in the mould, and can easily be 
punched out, and may often be used a second 
time. When these cores become known we 
think they will have a very good run with 


brass and iron founders-— /ren, 
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Unions to Prevent Labor Troubles. 

The movement among workmen in several 
industrial centers for fewer hours of labor 
has caused considerable commotion, but the 
strikes and other temporary annoyances are 
likely to be over in a brief period. 
more lasting effect is likely to be an advance 
in prices of many commodities, which, far 
from being an evil, will prove a public bene- 
Declining prices always have a depress- 


| anal wages were skilled workmen. If this 
| distinction were maintained we should have 
| a fair idea of what was meant when we read of 
| skilled workmen, or skilled labor. It does 
not necessarily include those only who serve 


The | 


| he acquires the necessary skill. 


an apprenticeship to a trade. 


A locomotive engineer, for instance, goes 


| 
| through preparatory work as fireman, and in 
| comparatively unimportant positions, of per- 


haps five or six years, or even more, before 
He is ina 


|ing effect upon business, while advancing | high degree a skilled workman, although, 


| in their production. 





prices stimulate and increase business, espe- | popularly speakin 


cially when’ most articles have been reduced 
so low that there is very little, if any, profit 
It could not be expected 
that manufacturers could change from 60 to 
48 hours running time a week and pay the 
same wages. A few may try the experiment, 
but are not likely to continue it long. Com- 
petition will regulate all excessive inequali- 
ties in hours of labor and rates of wages in 
each of the trades. 

The fact is apparent that a large part of 
the workmen of the country are anxious to 
have fewer hours of labor in shops, mills, 
factories, and various other industrial estab- 
lishments. If employers generally could be 
assured of the universal adoption of a rule 
establishing a shorter working day or week at 
some definite date hereafter (giving sufficient 
time to provide for readjustment), the change 
could be made without labor disturbances. 
The impossibility of arriving at any such 
universal understanding at present arises 
from the fact that while workmen in almost 
all the industries are organized into unions so 
as to act together regarding labor, manufac 
turers have very few unions, formed upon a 
basis to regulate action upon labor matters. 
We do not claim to be able to point out any 
supreme remedy for labor disturbances, 
because there is no absolute remedy. We 
are firmly convinced, however, that when 
manufacturers are as fully organized into 
trade unions as workmen now are, productive 
industries will be conducted with much more 
safety and security, as labor troubles would 
be fewer and easier settled. In the iron 
manufacturing business of Pittsburgh and 
the West both manufacturers and workmen 
are thoroughly organized into unions, and 
while, during the past few weeks, most other 
trades have been disturbed by strikes and 
threats of strikes, not a ripple of labor trouble 





connec n-t-2 


| has been discoverable in the great iron and 
| steel industries covered by the unions men- 
tioned. 
| Since the strikes in Chicago have upset 
business so badly, an organization has been 
|formed there, composed of 105 firms in the 
|manufacture of metals and metal goods. 
They employ about 25,000 hands. Its object 
is ‘‘ to promote the welfare of all its members 
by united action.” They say in their consti- 
| tution : 

‘‘We recognize the fact that workmen 
have rights and may have grievances, and it 
will be our duty to protect them in every way 
consistent with "justice and honorable treat- 
ment, to the end that harmony and good will 
may prevail, believing that the best interest 


of employer and employe will be protected 
by such organization, and to this end recog- 
nize the right of petition.” 

We believe that manufacturers everywhere 
will recognize the desirability of forming 
such associations, so as to prevent future labor 
troubles. 


* 


What Skilled Labor Is. 


It looks as if we should soon require a new 
definition, setting forth what skilled labor 





8 |really is, or, more correctly, what is meant 


| 


| when the term is used. 
flippantly, and generally in a way to include 


5/or exclude pretty much everything, accord- 


| ing to their peculiar ideas on the subject. It 


,| requires some skill to do work of any kind 


on the one hand, and on the other some kinds 
|of work demand much more skill than others, 
| hence the latitude taken. 

The old-fashioned idea—and it is a good 
one because it means something—was that 


of a mechanical nature, requiring some years 


10, 0f preparatory work at nominal, or at least | 


g, he never learned a trade. 
A man may be put to look after engine and 
boilers who knows nothing of the business, 
but that neither makes him a stationary 
engineer, nor a skilled workman. 

These titles must come through a proba- 
tionary period of some kind, devoted to learn- 
ing the business ; during this period the word 
skilled is not applicable. 


>. 


Mr. S. Bolland, author of the article on 
moulding propeller wheels, which appears on 
our first page this week, is a foundryman of 
large experience both in this country and 
in England. He has gathered the results of 
his observation and practice in a tangible 
form for future use, and readers of the 
American Macutnist will hear more from 
him in the future. Mr. Bolland proposes to 
publish a book on foundry matters some time 
hereafter. He understands how to present 
practical matters in a plain, intelligible way. 


ee 


An Editor Buys a Rolling Mill. 


Editor Joseph D. Weeks, of the American 
Manufacturer, Pittsburgh, has bought a 
rolling mill. It is located at Moundsville, 
West Va., and was sold at Commissioner’s 
sale. What seems peculiar to us is that he 
had to buy that mill twice, and now tells his 
readers that ‘‘it will be his if the court con- 
firms the sale.” When an editor buys a 
rolling mill, a sugar refinery or any other 
kind of big manufactory in this part of the 
country, he gets it at the first purchase if he 
has the money to pay for it. Somehow the 
courts in West Virginia seem to dispute an 
editor’s right to own anything more valuable 
than a pair of shears anda paste pot. Mr. 
Weeks, too, has’ been badly treated in this 
purchase. After the mill was ‘‘ knocked 
down” to him once, they found a man will- 
ing to pay ten per cent. more for it, and the 
commissioners soon discovered a law requir- 
ing it to be sold again. Then Mr. Weeks had 
to see the ten per cent. and go something 
better to secure its being ‘‘ knocked down” 
to him the second time. Latest advices from 
West Va. show that those intolerably enter- 
prising commissioners are skirmishing around 
lively to find a man who can be induced to 
pay a little more for that mill. Meanwhile 
the court reserves its decision. 

Some carping critic may ask: ‘*‘ What does 
an editor want with a rolling mill?” As an 





Writers use the term | 


those who followed occupations more or less | 


it 
would not only be useless but bothersome. 


| But Mr. Weeks edits an iron newspaper and 
| 


| mill improvements ‘‘the way we do it up at 
|our mill,” he advances his paper at least one 
peg higher than any other of its kind 
the whole country. 


annex to an ordinary newspaper office 


when he can tell readers who are looking for 


in 





ape 


The New York Evening Post is trying its 
best to persuade workmen who send money 
to the officers of trades unions that a large 





part of the money is stolen by the men des- 
| ignated to receive and distribute it. But the 
Post fails to name a single instance to support 
We not 
|heard of the treasurer of any trade union 
skipping for Canada with trust funds in his 
possession, to join that wealthy colony of 
bank officers composed of John C. Eno and 
others, who have stolen millions, and who have 
| been recommended in the highest terms for 
uprightness and reliability by the Hvening 
Post. 


its malignant accusation. have 


Workmen who are careful of their 
money would do well not to trust too much to 
financiers on the recommendations of the 
Post, 





There seems to be a wide divergence of 
views about the results likely to be accom- 
plished by agitating the much mooted labor 
questions. One of our New England ex- 
changes publishes items about the refusal of 
large orders by Maine shipbuilding con- 
cerns, by reason of uncertainty in the labor 
situation ; also expressions of other concerns 
in that line, to the effect that they might as 
well shut up shop and go out of the busi- 
ness. At the same time, another New Eng- 
land exchange publishes notes about large 
capitalists who propose to start a new and ex- 
tensive shipbuilding establishment in the 
same city where the depression exists, ac- 
cording to the other paper. 


—_++—_—_ 


The forthcoming tests of freight car brakes 
by the Master Car Builders’ Association bids 
fair to be the most important of any yet en- 
tered into. The brakesman’s life on freight 
trains has hitherto been one of terror, not- 
withstanding the automatic coupler has been 
ready to relieve much of this. It is too much 
to expect of railroad corporations that they 
will relieve him of much of this unless it can 
be shown that it will pay, in dollars and cents, 
to do so. 

SS ae 

It is time somebody ‘‘ Yankeefied” drawing 
instruments. Watches and small machine 
tools have received attention, but Swiss and 
German drawing tools still retain their ugly 
sharp corners and angles. 





i pSHONS _AND 





SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
Tf so requested, neither name, correct initials, nor loca- 
tion will be published. 








(214) ‘‘Apprentice,” South Easton, Pa., 
asks for a recipe for making soda water for drill 
press use. A.—In general practice, no strict rule 
is observed in the proportion of soda and water. 
Try putting about 3 1b. of sal or washing soda into 
a pail of water. If the solution does not prove 
strong enough, add more soda. 


(215) G. W.C., Vincennes, Ind., writes : 
Can you tell me of a solution which will loosen iron 
borings which have become attached to the arms 
of a fly wheel? The wheel was wet with urine at 
time of packing. A.—The iron are at- 
tached to pulley by a *“* rust joint.”” To remove, the 
wheel should be pickled in the manner usually 
used for removing scale from castings. 


(216) V. C.S8S., Phoenix, N. Y., writes ; 
Can a water-tight valve-seat be as easily made 
(ground) between cast and drawn brass as between 
two cast brass pieces? Can a water-tight valve 
and seat be ground between two cast brass pieces 
as easily as between two drawn brass pieces? A. 
—T'wo cast brass pieces will grind together easier 
than one drawn and one cast, or than two drawn 
pieces of brass. There will be no difficulty in 
grinding either, if care be taken and frequent 
changes of contact made during the grinding. 
quartz in preference to emery. 


(217) C. M. J., Philadelphia, Pa., asks: 
In an engine of 113” area of piston, 36” stroke, cast 
iron crank shaft 7’ diameter, 6’ long, pulley 3’ from 
crank, what power in pounds on piston will the 
shaft safely stand; also what power would be re- 
quired to break the shaft with crank at right angles 
to stroke? A.—The formula for torsion, as given 
by Trautwine, is: 


borings 


Use 


(Cube of dia. in ins. x constant) _ 
( Leverage in feet. J 


Breaking ) 
force in Lbs. f 


Ile gives as a constant for average cast iron 600, 
hence: 

© X 600 _ 137200 Ibs. 

1.5 

on piston required to break the shaft, It ought to 
stand one tenth of this with safety. The weight of 
the pulley will have an influence to weaken the 
shaft to resist torsion, but unless it is unusually 
heavy it need not be considered, particularly when, 
owing to the uncertainty of the quality of cast iron, 
asmall constant and a large factor of safety are 
used. 


(218) 


how 


L. E. M.,. Cortland, 
milling cutters are measured, whether 
angle at center, or the angle between face and 
of diameter? A.—Cutters are 
usually measured by the angle made by opposite 


N. Y., asks 


by 


plane largest 





faces if produced until they meet. 
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219) J. W. G., ——, Mo., writes: will | 
you tell me how to calculate the thickness of metal 
juired for the cylinders of hydrostatic presses in 
ler to stand any given pressure. I have a rule 
which I use, but do not know that it is correct. It 
, as follows: Multiply the pressure in tons per 
sjuare inch by half the internal diameter of cyl- 
inder, and this product by one of the constants 
‘iven below, according to the material used for the 
eylinder the product will be the thickness of metal 
required for cylinder. The constants are as fol- 
wws: Cast iron, .41; gun metal, .22; wrought iron, 
14: steel, .6. A.—The above rule differs slightly 
from those used by John Robertson & Co., Brook- 
ivn, N. Y., to whom the above query was referred. 
One rule there in use is: Multiply the pressure by 
one-half diameter of cylinder, and divide by tenac- 
ity of material used. Another: Multiply the | 
ressure per square inch in pounds by diameter of | 
linder in inches; divide the product by estimated 
practical tensile resistance, or value of the metal 
in pounds per square inch, and the quotient will 
give thickness of metal required. 


I 


(220) E.and A., Wasica, Minn., writes: 
We have in operation in our mill one boiler which 
is 54x14’. We have another boiler, not in use, 
which is 44x12’... We propose to put in the smaller 
one alongside of the one in usa, as we are crowded 
or steam. We wish to know if the two boilers are 
brought to the proper level at top of flues, and are 
not connected at bottom through mud drums, with 
proper connections at steam domes, which on both 
poilers are 36’’x 36’, if there will be any trouble 
about maintaining a steady water level in both 
poilers due to difference in size of same, A.—There 
should be notrouble in running the boilers, con- 
nected as above, provided the chimney is large 
enough for both boilers. Check valves should be 
placed in the feed pipe, as near as possible to the 
boilers, and stop valves must be provided so that 
the boilers may be fed separately. Attempting to 
feed twoor more boilers at once is poor practice, 
and should be discouraged, unless special appara- 
tus be made for that purpose. 


(221) 'T.W., Lawrence, Mass., asks: What 
isa dead-stroke hammer? A-It is one in which there 
is some elastic cénnection between the driving 
mechanism and the hammer. Nearly allhammers 
in common use are dead-stroke hammers. 


(222) E.S., Coosaw, S. C., writes: I have 
a gear of 12 teeth upon a shaft running 75 revolu- 
tions. I wish to gear to a countershaft, and from 
the other end of countershaft through intermediate 
gear. I wish to drive a shaft 5 revolutions through 
a gear of 112 teeth. What gearsdo I need oncoun- 
tershaft, and for intermediate? A.—The number 
of teeth on intermediate gear will make no differ- 
ence in speed of shafting, and does not enter the 
question. Divide 112, the number of teeth in large 
gear, by 12,the number in small gear; the quo- 
tientis9%. Divide 75 by 5, the number of revolu- 
tions, ahd the quotient is 15. Without demonstrat- 
ing why, it may be stated that the ratio of gears 
required on countershaft will be as 914 is to 15, as 
obtained above. Multiplying both numbers by 3, 
to get rid of fractions, we obtain 28 and 45, the num- 
ber of teeth in gears to obtain the desired result. 
Any multiple of these numbers will also answer, as 
84 and 135, or 56 and 90. 


(223) J.C., Prescott, Ontario, asks : What 
is the best practice in dropping the bottom of a cu. 
pola after the pouring is over; to melt the balance 
of the charge or dump itimmediately? I have 
followed the latter plan for years, but I have never 
employed a moulder yet who did not think the for- 
mer one correct, and I know it is customary to do 


| steam enough from atubular boiler with five feet 
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(224) A.D., Lancaster, Pa., writes: The | 
Hartford Boiler Insurance Co. say that the saw-mill | 
boiler is more likely to explode than any other. 
What is the reason for this? A.—We do not know | 
any reason, unless that, as a rule, they are more | 
recklessly handled, and the material used for firing | 
such as to make sudden rise of pressure probable. | 
2. Is there any economy in carrying more than | 
steam enough to do the work? Say if 60 pounds | 
pressure will just do the work, will I gain anything 
by carrying 10 or 15 pounds more? A.—It will de- | 
pend largely upon the kind of engine you use. If | 
an automatic cut-off engine, you would undoubt- | 
edly gain in economy by carrying higher pressure | 
If a full-stroke throttling engine, there might or | 
there might not be a gain in higher pressure, de- 
pending upon its construction. The best way to | 
find out is by experiment. 


(225) W.D., St. Louis, Mo., asks: Can I get | 


heating surface to run a 2x3" stationary engine 
at 300 revolutions, and what power can I get from 
such an engine? A.—With 70 to 80 pounds press- 
ure you ought to get from W to % horse-power. 
Your boiler would only be about one-half large 
enough to run at full power. 

(226) E. C., Samden, Ark,, writes: A Han- 
cock inspirator is used to supply water to a boiler 
from a well which is near, and does its work easily. 
There is a well with better water sixty yards dis- 
tant. Will the inspirator bring it, if a pipe is laid 
to that well? A‘—The above question was referred 
to the Hancock Inspirator Co., who answer as fol- 
lows: “KE. C. can take water from the well sixty 
yards away if it is not too deep and he is careful to 
have a tight suction, and have the suction pipe large 
enough, as the friction of a longer pipe will reduce 
the amount of water passing through. The pipe 
should be two sizes larger than the machine con- 
nection, and the well should not be much over 20 
feet deep on so long a trail. 











Transient Advertisements 50 cents a line for each 
insertion under this head. 


line. 


About seven words make a 
Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Patent Att’y, H. W. T. Jenner, Washington, D. C. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st,NY 
tdw. Sears, Wood Engraver, 48 Beekman st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetser, Brockton, Mass. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 
Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, I11. 
Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 
‘* How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 











The Crown Cotton Mills, Dalton, Ga., will enlarge 
their factory. 

Guest & Clark, Darby, Pa., are building a car- 
riage factory. 

J. N. White, of Otter River, Mass., will erect a 
large machine shop. T. F. Lyon, contractor. 

The Raleigh & Gaston Railroad will build a new 
round-house at Raleigh, N. C. 

J. H. Cole, Parkersburg, W. Va., is rebuilding his | 
foundry and machine works. 


M. L. Hussey is building a carriage factory at 
Tarboro, N. C. 
The Maine Central Railroad shops are to be lo- | 
cated at Waterbury. 
P. R. Albert and others, Chattanooga, Tenn., are 
about to build a car factory. 





Charles D. White, Winchendon, Mass., proposes | 
to erect a cotton mill 150x50, three stories. 
Extensive repairs will be made to the Delaware | 
rolling mill at Boonton, N. J. 

Morris & Selover, builders, will erect a 100x40 foot 

factory, four stories high, on Atlantic ave., Brook- 

lyn, N. Y. It will cost $22,000. 

The Diamond Fire Clay Co., are building works 

at Denison, Ohio. They will make sewer pipe and 

terra-cotta. 

The Spangler Manufacturing Company, York, Pa., 
is building a large factory for the manufacture of 
agricultural implements. 

The Dakota Iron & Steel Co., of Minneapolis, cap- 
ital, $350,000, are to erect iron and steel works at 
Fargo, Dakota. 


Sheldon, Bassett & Co., Birmingham, Conn., have 
begun the manufacture of steel wire nails. 
expect soon to have 50 machines running. 


They 


R. Smith has just commenced a foundry at 
Pontiac, Mich., in the building formerly occupied 
by 8. C. Pillsbury. 

Jones & Laughlins, of Pittsburgh, Pa., will 
make extensive repairs to their iron works. Esti- 
mated outlay, $100,000. 


Smith, Vaile & Co., Levton, Ohio, manufacturers 
of steam pumps, have been incorporated as the 
Smith & Vaile Co. Capital, $250,000 

The Speers Wadding Co. has been incorporated 
to manufacture leather belting in Shelby county, 
Tenn. 

B. W. Payne & Sons, engines and boilers, have 
removed their New York office to 107 Liberty street. 
H. C. White is manager. 


R. M. Brooks will erect at Jenkinsville, Ga., an 
agricultural implement factory, and a foundry and 
machine shop. A saw millis being erected, and a 
brick yard will be started at the same place. 


A $200,000 stock company is being organized at 
Fort Worth, Texas, to erect a factory for manufac- 
turing carriages, wagons and agricultural imple- 
ments. It will employ about 200 hands. 


There will be no strike for eight hours a day 
among the jewelers in North Attleboro, as they are 
only required to work sixteen hours a week.—Boston 
Journal of Commerce. 

The firm of Pennigton & Mills, 8 Dey street, Jer- 
sey City Heights, N. J., has been dissolved, and 
Edmund Mills will carry on the business of build- 
ing light machinery to order. 


The Phoenix Iron Works, Minneapolis, Minn., 





Shafting Works, Drinker st., Philadelphia, Pa. 

**Morrison’s Practical Engineer.” 
treatise (200 pp.) on steam and general mach. Mailed 
on receipt of $1. W.A. Morrison, Box 373,Lowell, Mass 





this. But where is the sense, or what the use of 
doing 80? A.—We have referred this question to 
L. C. Jewett, who answers as follows: To'drop bot- 
tom, or dump, as soon as sufficient metal is melted, 
has been my invariable practice, for the following 
reasons: 1. The fuel in the cupola on level with 
tuyeres becomes spent soon after the wind goes on. 
Evidence of this is thatit becomes black in tuyeres, 
and the melted iron dropping upon itcongeals, and 
the tendency to bridge over increases as the time 
of blast is lengthened. To have a hole through 
cupola after dropping bottom is desirable with- 
out having to make one after bottom is 
dropped. 2. It decreases the wear and tear of 
blower, belts, and all that goes to lower expense. 
3. It saves the fire brick in cupola, as the last blow- 
ing that goes through the last charge, having 
nothing to absorb the intense heat, the fire brick 
are consumed more in five minutes than they 
would be in one hour if there was part of a 
charge to choke the blast. And there is not as 
much iron wasted, for if the iron is all melted that 
has beencharged in the door, and after pouring off 
a surplus remains, quite a quantity is lodged 
among the spent fuel in the tuyere zone (if I may 
use the expression), in small globules that are 
generally lost. A great deal of the last part of 
charge is carried off in small scintilating sparks, 
that make such beautiful displays from top of cu- 
pola stack when run after dark, and this is quite 
an amount. 4. There is no more trouble in picking 
out bottom, if dropped with unmelted stock, than 
there is to take care of the melted overplus. 
The cupola should be drained as dry as possible at 
all times of melted metal before dropping bottom, 
otherwise there would be danger from the melted 
metal. Many accidents 
neglect of this matter. 


have occurred from a 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 


r 


Chatham st., N. Y. 


and Nail Machinery. Send for circulars. 

Curtis Pressure Regulators, Curtis Return Trap 
Curtis Damper Regulator. See May 1, p. 10. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


* Complete Practical Machinist,” $2.50; ‘* Mechan- 
ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Rose, Box 3306, New York City. 


Bound Volumes of the AMERICAN MACHINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 1885. These 
| 


volumes are strongly bound in cloth, and will wear | 


well. Price $3.50 each; express charges additional. 
AM. MACHINIST PUB’G CO., 96 Fulton st., N. Y. 


Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding, if soiled 
we cannot use them; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. AM. MaA- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


St. John Improved Self-adjusting Cylinder Pack- | 


ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 

Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Forsale by John Wiley & Sons, 15 Astor 
Place, New York. 


A complete | 


E. Merritt & Co., Brockton, Mass., established | 
1859, only manufacturers of a complete line of Tack | 


have made arrangements to erect extensive build- 
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It has been erroneously reported that the Boston 
& Lowell Railroad would soon build new shops. In 
answer to an inquiry, J. H. Taylor, superintendent 
“We 
do not anticipate building new shops at Lowell. 
No point has been decided upon, and will not be 
this season.” 


of rolling stock and machinery, writes us: 


Engineering, of London, says the Hotchkiss Me- 
chanical Boiler Cleaner “thas made considerable 
progress within the last few months in this coun- 
try, and there are several firms in London who 
have a dozen or more of these instruments at 
work.” The Havemeyer & Elder sugar refinery, 
of Brooklyn, N. Y., have recently had 100 of these 


| cleaners placed upon their boilers. 


The Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio, will shortly erect shops equipped 


with the latest and most improved machinery. 


} Among work now nearing completion are several 


hoisting machines for France, Belgium, Spain and 
the British Provinces, and for Boston and Pitts- 
burgh, for coal and iron furnace use.—American 
Manufacturer. 


Twenty-six men are now employed at the Crist 
Engine Works, New York City, in making the com- 
pound condensing engine bearing the above name. 
At present eight 8 ‘'x15"’ engines for the New York 
Times, two engines for the U. S. Fish Commission, 
one each for the Boston Globe, J. M. Barton, and the 
steam yacht Calumet are on the floor, and the 
works are to be immediately enlarged. 


The Pittsburgh Brass Company, Limited, which 
purchased the Eagle Cotton Mills, corner Sandusky 
and Isabella streets, Allegheny, Pa., will manufac- 
ture artistic brass goods on an extensive scale. The 
company, composed of New England people, has 
abundant capital. The buildings cover a space of 
two acres, and have been equipped with the best 
machinery for the company’s purposes.—A merican 
Manufacturer. 


George W. Swett & Co., foundrymen of Troy, N. 
Y., are thinking of leaving that city on account of 
their troubles with the moulders. Schenectady 
urges them to come and take the McQueen locomo- 
motive works, and they have also had offers of land 
in Bath and Newark, on the Erie Railroad. But 
the discouraging part of the business is that troubles 
with moulders are just as likely to arise at any 
of the latter places as at Troy. 


The Hartford Tool Co., of Hartford, Conn., write 
us: **We have sold our business to the Pratt & 
Whitney Co., who will continue the manufacture 
and sale of these well-known tools under the su- 
pervision of the writer, (J. E. Woodbridge), who will 
be manager of the department in which are made 
all une taps and dies, and work in this line, also 
all the tools made bythe Hartford Tool Co. It is 
hardly worth saying hat all our tools will continue 
to be made in the best workmanlike manner, and 
of the best material.” 


John Robertson & Co., Brooklyn, N. Y., recently 
received an order from Stockholm, Sweden, for one 
of their hydraulic presses for covering electric 
cable with lead armor. The same firm recently re- 
ceived a sample of cable made in Germany, and 
were asked if 
United States. 


the cable could be made in the 
The questioner was considerably 
surprised when he was informed that the very 
sample in question was made with a press manu- 
factured by Robertson & Co. fora German com- 
pany. 


The Southwark Foundry and Machine Co., of 
Philadelphia, has Just completed the following for 
a Bessemer steel plant for the Pottstown Iron Co. : 
Two 10-ton converters, complete with supports, 
tilting apparatus, water-backs and stacks; a com- 
pound duplex pressure pump, 21” high pressure, 
36" low pressure, 915" plunger, 36" stroke; a 16" 





ings at St. Cloud, and will remove its shops there 
at an early date. 


packing have removed their factory and office from 
169 Christopher street, to 357 West street, New 
York, where they will have increased facilities. 


The Eastwood Laundry Machine Co., of Paterson, 
N. J., formerly Benjamin Eastwood, has beenin 
| comporated. Capital stock, $100,000. 
wood, Paterson, Chas. Angus, Albany, N. Y., and 
Uriah T. Tackenthall, Brooklyn, N. Y.,corporators. 


The Memphis & Birmingham Railroad Company 
has ; urchased ground at Birmingham, Ala., for the 
erection of car shops, freight depots and an eleva- 
| tor. It is said that work on the road will commence 
| within sixty days. 


| The Lebanon Manufacturing Company, Lebanon, | 
The old | 


| Pa., are about enlarging their works. 
foundry will be converted into a machine shop. A 
new foundry, 200x60 feet, will be erected, containing 
all modern improvements. 


A company will soon be organized in Waterbury, 


Conn., with Charles A. Hamilton as president, and | 


| W. H. Rogers, of Hartford, as secretary, for the 
manufacture of silver-plated ware, The plant will 
be located at Holmes, Booth & Hayden’s. 


A hotel twelve stories high, with accommodations 
for 500 guests, is to be erected at Minneapolis at a 
cost of $750,000. It is the intention to have the din- 
ing room on the tenth floor, the kitchen on the 
eleventh, and the laundry and servants’ quarters 
on the twelfth. 

We learn that the addition to the works of the 
Coe Brass Manufacturing Company, Torrington, 
| Conn., is 169x230 feet. 


The company are about to 
putinalarge compound condensing engine, tan- 
dem type, built by the Watts-Campbell Co., New- 

lark, N.d 


L. Katzenstein & Co., manufacturers of metallic | 


Benj. East- | 


centrifugal pump, complete; two Bessemer blow- 
| ing engines, 42” steam, 54” air, 48” stroke; 
| hydraulic ladle crane, complete 


a 15-ton 
with hydraulic 
tipping and turning gear, and four 8-ton 
cranes. , 


ingot 


Mr. W. A. Brown, of Terrell, Texas, has had a 
number of new motive powers built for him ata 


local machine shop, and for which, presumably, 
he has found sale. The invention was patented 
last December, and consists of a combination of 
pulleys operated by a suspended weight. The 
weight is hung over a pulley placed at any distaace 
overhead desired, and is drawn up to the proper 
working height by turning a wheel at the side of 
the machine. About thirty seconds are required 
| to wind the machine up, after which it will run from 
| fifteen to thirty minutes. Mr. 


Brown thinks the 

power is especially adapted to the running of sew- 

ing machines and churns, and also thinks it may 

be used in connection with grindstones, pumps, etc, 
Age of Steel. 


|} The Pratt & Whitney Co., Hartford, Conn., have is- 
sued a new illustrated catalogue of machinery and 
pocket form. It 
shows 4 wide variety of machinists’ tools, such as 
lathes, milling machines, planers, drill presses, 
| bolt cutters, gear cutters, shapers, drop hammers, 


tools, consisting of 215 pages, 


taps, dies, wrenches, chucks, standard gauges, and 
a large number of special machines. The cata- 
|logue gives representations of classes of 
rather than a list of individual tools. It would re- 
quire a large pamphlet to give cuts of all the sizes 
and kinds of machines made atthese works. When 
the works are running full capacity employment is 
given to 680 men. 


tools, 


As stated in the introductory to 
“The reputation of the company’s tools 
for exactness, covenience, elegance and adaptation 
to the end sought is the result of a well defined and 
persevering course dictated as well by good policy 
as by sentiments of fair dealing.” 


catalogue : 
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Machinists’ Supplies and Iron. 


NEw YORK, May 13, 1886. 

Tho condition of the supply business and manu- 
facturing continues without noticeable change. 

Tron—Transactions in American pig have been 
dull during the past week, leaving the market 
slightly in favor of buyers. We quote Standard Le- 
high and North River brands, $18 to $18.50 for No. 1 
X Foundry; No. 2, $17 to 17.50; Grey Forge, $16 to 
$16.50. 

Scotch Pig-—-There no demand except for 
small lots. We quote Coltness, $20; Glengarnock, 
$19; Gartsherrie, $19.50; Summerlee, $19.50; Eg- 


is 


linton $17.50; Langloan, $19.50, and Dalmellington, , 


$18.50. 

Copper—There is no perceptible increase in the 
demand, prices being maintained at considerable 
effort. Small lots of Lake have sold at 11}¢c.; other 
brands at 10c. to 10yc. 

Antimony —Hallett’s, 81c.; Cookson’s, 9c. 


* WAN TED * 


** Stuation and Help” Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





Wanted—Situation as foreman of machine shop ; 
references. Address S., AM. MACHINIST. 

Wanted—Position by a young man as draftsman 
and bookkeeper. A. B., AM. MACHINIST. 

Draftsman, 5 yrs. exp. ‘locomotives, mach., tools, 
hoisting machinery, desires engagement. Address 
Wilbur, AM. MACHINIST. 

Wanted—A competent man to manufacture ful- 
minate of mercury and load cartridge primers. 
State age, experience, etc., with expectations. 
Address, box 7, AMERICAN MACHINIST. 

First-class mech. engineer and draftsman, pract. 
and theoret., wants position; great experience 
here and abroad; fair education ; can take charge 
of drawing room. P. O. Box 391, Taunton, Mass. 

Practical machinist and engineer, with good ref- 
erences as to character and ability, desires to cor- | 
respond with South American and European par- 
ties in need of his services. Address * Foreign,” 
AM. MACHINIST. 

Situation wanted by a competent draftsman ; have 
designed and built rivet-making machinery of the 
latest improvements, machinist’s and special tools; 
over four years in last situation; good references. 
Address W. K. Millholland, Cuyahogoa Falls, Ohio. 





y+ MISCELLANEOUS WANTS >5 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent Boiler Compound; ever reliable, never 
failing. Crescent Mfg. Co., Cleveland, Ohio. 

Wanted—Second-hand iron planer; price; 
Browerville Iron Works, Hartford, ‘inn. 

Seni for estimates of high-speed compound en- 
gines for stationary and marine service. Crist 
Engins Works, 140 Baxter street, N. Y 

Useful information steam users and engineers 100 
page book on care, etc., of boilers. Send 25cents in 
stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 


Boiler shop needed in a manufacturing town in 
New York State; excellent opportunity for a live 
man; advertiser willing to aid in securing orders. 
Address Box 8, AM. MACHINIST. 


For Sale — 12‘'x18" plain slide valve engine, 
“Tangye” bed, new; 6H. P, plain slide engine, 
old; smoke-stack iron, 24''x50'", new; 20° Risdon 
turbine, good order. P.M.Sharples, West Chester,Pa 


M. Martin, manufacturer, P. O. Box 28, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 


Wanted—Pattern maker and draftsman, with 
$2,000 or $3,000, to take an interest in an estab- 
lished engine, saw-mill and boiler works, to work | 
under salary; the entire plant is new equipped 
with the best tools; has been in operation 2 years ; 
books will show a dividend of 25 per cent.; located | 
in a fine Southern town of 10,000 inhabitants; has 
the best of prospects for future business; machine | 
shop, foundry and boiler shop operated by practi- | 
cal men, who are stockholders, and all workers; | 
references required and given. For further par- 
ticulars. address South, care AM. MACHINIST. 


size. | 
| 
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AMERICAN 


BRADLEY'S rstione 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 










1832. 


Established 


pairs than 
any o.her Hammer inthe World. 


BRADLEY&CO. Syracuse, N.Y. 





E BROWN HAMM 


TH 
STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises The Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Ill. 


BEAUDRY’ UPRIGHT 





CUSHIONED 
POWER 
HAMMER. 


By far the Best. 
Blow Accurate. 
Powerfuland Elastic 






Wili Inerease the 
= Profits of any Shop. 


3K AUDRY & CUNNINGHAM, 
BOSTON, MASSACHUSETTS. 


| NDICATOR PRACTICRY 


AND 


Steam Engine Economy 


By F. F. HEMENWAY. 

ONTAINS plain directions for using the indica- 
tor, and making all required calculations from 
the diagram; also the principles of economy in 
operating steam engines, and current practice in 
testing engines and boilers. Table of Contents 

mailed on application. 

PRICE $2.00, Post Paid. 


FOR SALE BY 
JOHN WILEY & SONS, 


15 Astor Place, New York. 
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BUILD 


WATER WORK), 


ENGINES 


— 







Send for Catalogue 


THE DEANE STEAM PUMP C0. HOLYOKE, MASS. 


AND 


STEAM = PUMPING 


MACHINERY. 








IMPROVED 


RIDER HOT AIR PUMPING ENGINE 








Over 3,000 in Use. 





(DELAMATER IRON WORKS) 


For Lifting YYater Into Tanks. 


PARTS INTERCHANGEABLE. 


C.H. DELAMATER & CO., 


Warerooms: 16 CORTLANDT ST., N. Y- 





THE M. T. DAVIDSON 





IMPROVED STEAM PUMP 
Mexcracrome =r Pavinson Grteam Pump Company. 








We BEST PUMP “8rtcnoxs” 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 








THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it_ is hot. | 
7 Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO, 
Detroit, Mich, | 





THOS.P. SIMPSON, Washington, D.C. 
No pay asked for patents until ob. 
tained. Write for Inventor’s Guide, 


PATENTS 


LIGHT MACHINERY BUILT TO ORDER 


AT SHORT NOTICE AND 
SATISFACTION GUARANTEED. 


EDMUND MILLS, 


Successor to Pennington & Mills, 
8 Dey Street, Jersey City Heights, N. J. 


Facilities for manufacturing small work in quantity. 








PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 


eee eee co, LWIST DRILL GAUGE. 


J. WYKE & CO, 
Fine Machinists’ Tools, E, BOSTON, MASS. Send for Circular 








“FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including Build ngs, lots, machiner 
and stock, situated in Leadville, Col. The ot] 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 

A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, {ll health. 








1E 


Y 






v 


50 Per Cent of 
time and laborsave 
by using this solid, 
strong, durable, quick- 
working Vise. Has the improved 
taper pipe, and_ other attach- 
ments. Sold by the trade. Send 
for circular. 

MELVIN STEPHENS, Prop’r. 
Office, 41 Dey St., New York. 









FINE BUSINESS OPENING 


For a Practical Machinist with a specialty to manufacture 
together with general jobbing business. We have a well 
equipped Machine Shop with tools and power to lease. 
Our large foundry adjoining can be rentea if desired, with 
a fair business assured. One year's rent and probably more 
could be paid in machine work. Some financial aid given 
if necessary, to responsible parties with moderate capital. 
Good references required. 


HARRIS MFG. C0., Rutland, Vt. 








trated Catalogue, which we 
our patrons and others on 





ANNOUNCEMENT ! | 


We have just issued a new and very complete Illua- 


KNOWLES STEAM PUMP WORKS, 
93 Liberty Street, New York, 
44 Washington Street, Boston. 


will be pleased to mail te 
application: 


























For ROOFS OF ALL DESCRIPTIONS, steep or flat, 
can be applied by ordinary workmen having no previous 
experience. Sendfor Samples and Illustrated Pamph- 


let. Address 
W. H. STEWART, 
74 Cortlandt Street, New York. 
IRON FIBRE PAINT, for Roofs and factory and 
Farm Buildings. 


PATENT | 
OLICITORS 





ELLSWORTH 
& YANTIS, 


816F St., Washington, D.C. 
Send for Circular. 


\ GUILD & GARRISON, 


BROOKLYN,N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS, 


J NEW CATALOGUE NOW READY. 





a: 
Circular. 


FILM PHOTOCRAPHY, 


Eastman’s System supersedes glass. Negatives made 
on the continuous web. Our Roll-Holder can be fitted 
to any camera, and carries a roll of Negative Paper 
for 24 or 4S exposures. No breakage of Glass. No 
changing of plates. Endorsed by all leading authori 
ties. Adopted by the U. S. Coast Surveys the U. 8S. 
Lighthouse Board, Canadian and British Governments 


EASTMAN'S PERMANENT BROMIDE PAPER 


Is the best for positive printing or copying plans and 
drawings. Prints by lamplignt. No toning; pure 
blacks and whites. Simple, easy, certain, Sample print 
for four cents, stamps. Circulars free. Drawings 
Maps and Tracings copied or enlarged. Address 


The EASTMAN DRY PLATE AND FILM CO. 


1920 State St., Rochester, N. Y. 





" habperacee. itll 










Conidae POND ENGINEERING CO, 8*,Z0uts. 
EMERY-WHEEL TOOL CRINDER. 
: SPRINGFIE 
Guaranteed Springfield, Mass 





Satisfactory 






Write 


or 
Illustrat- 


Pat Sept. 
25, 1883. 


Water runs on wheel and 
prevents beating. 





COOKE & CO., DEALERS 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever,and Solid Com- 
position Valves and 
seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 








Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 





MACHINERY SECOND-HAND. F 


OR SALE 





One 36"x38"x12' POND PLANER. 
One 20"x 10' LINCOLN LATHE, 
One 16’ x 6’ STAR LATHE, 


| One 23”"x 8’ NEW HAVEN LATHE, 


One 14"x 5' STAR LATHE, 
2 NEW OPEN DIE RIVET MACHINES, 





THE HENDEY MACHINE COMP’Y, TORRINGTON, CONN. 














BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal - working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS, 














ew 
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EDUCED PRICE LIsT Le COuNT’s LATHE poes. 


REDUCED PRICES OF 





SOLE MANUFACTURERS OF Ore 

| Se. LE COUNT’S MALLEABLE 

8 o7 IRON LATHE DOC, 
Sc No INCH PRIOR No, INCH PRICE 
Po ag ae 8g. ...$0.30 S: 3 ie 

HAVING THE INCREMENT CUT. He. kT: 3 as 

Beem  Biseck eves 600 Bsc reeinees 13 
Also, FILERS’ TOOLS AND SPECIALTIES. 0. W. monwaux, £882 fay Hooke: 18 
** Nichol File Co.’s Fil aR . ** Double Ender ’’ Saw Files, ** Slim *’Saw Files, eRe 6....11g...- .60 12 : 
“ Becee ** Horse Rasps. Handled Rifflers, Machinists? Revapere., Pike Reushen. File Cards, he COUNT, CT. f-wyte BS) oe Ae -90 FuilSetofis,1000 





Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1.,U. S.A. ™™,,../ UNION STONE COMPANY, |‘ roishins 


Manufactory and Office at 























— | nares Nos. 38 & 40 Hawley Street, AND 
Plating 
THE HANCOCK INSPIRATOR " euavert I BOSTON, MASS.) Supplies, 
. All Kinds k ! ies 
leh | = Clue, 
THE STANDARD | ws, 
Nickel, { ~~ 
BOILER FEEDER FOR ALL CLASSES OF BOILERS. | goa?” ae 
| Silver, eather, 
&c. 
| &c.| 








OVER 75,000 IN USE. 


Send for Circulars and Price Lists. | W. JOHN | 
THE HANCOCK INSPIRATOR CO, H. ASBESTOS: NS 


a Sane Felt, 
OFFICE, 33 INDIA WHARF, BOSTON, MASS. | Steam Pa Packings, Boiler Coverings, 


Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 


H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y. 


H E N E W 66 C id E Ss i A A 99 P AT rE N T | *75 Randolph St, Chicago; 170 N, 4th St. Philadelphiz, | Address, H.L. SHEPARD, Agent, 134 E. sunt St., Cincinnati, 0. 


Automatic Suckow’s_ Patent Extension Jack 
@ Re-Starting INJECTOR 


The best wrecking screw jack made, because of ready adjustment to 
unusual positions. The load can be in almost any position, allowing the 
screw to work freely without the use of packing strips or wedges to give 
equal bearings. A complete carrying or straight jack. Circulars and 

‘Invaluable for use in Traction, Farm, Portable Ma prices on application. 

rine and Stationary Boilers of all kinds. No handles | 

required. Water supply very difficult to break. Capa- | 

bility of restarting automatically immediately after in- | 

terruption to feed from any cause.” 


PEDRICK & AYER, Philadelphia, Pa. 
&-Send fOr Catalogue. Reliable and Cheap. 


* DIAMOND” 


EMERY WHEEL, 


Grinding, 
Polishing and Buffing 


MACHINERY, 


Using Wheels in size from 6 to 42” diameter. 


SHEPARD’S NEW $60 
SCREW-CUTTING @ F00r LATEE 


Foot and Power L Lathes, Drill 
Presses,Scroll- saw Attachments, 
( shucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc, 

Lathes on trial. Lathes on 
payment. 

N Send for catalogue of Outfits 
a toa for Amateurs oe Artisans. 
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Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 
Nos. 92 and 94 LIBERTY STREET, NEW YORK. _| 





Largest variety manufactured under one Company. 





Send for Illustrated Catalogue. 





Established in 1874. 24 and 26 West Street, Cleveland, 0. 
CLEVELAND TWIST DRILL CO. oie cor ns. 
ROOTS’ 
Force Blast Rotary Blower 


FOR It will pay every reader of this 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





Grinding Machine No. 3. 


Diamond Emery Wheel & Machine Co., 
22 WARREN ST., NEW YORK. 
J. A. MacKINNON, MANAGER. 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the j 


Ba. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam’ Pump. 





Price, $17.50. 
Will run two Wheels 9 inches Diameter. 













paper to send sixteen cents in 
stamps to the Joseph Dixon Cru- 
cible Co., Jersey City, N. J., for 
samples of lead pencils. By men- 


Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 





tioning this paper they will re- | ¥ 
ceive pencils worth double the 





money. 





ST 
Y BALANCED, 
Best Mechanical Construction. 


‘Voshua Rose's Great Treatise on team Engines | Buffalo Cupola & Forge Blowers, 








IN PRESS FOR EARLY PUBLICATION, Warranted su- 
P.H. & F M, ROOTS, Manufacturers, | abe ti perior to any 
CONNERSVILLE, IND. MODERN STEAM ENGINEs.—An elementary treatise 
upon the Steam Engine, written in plain language, other make. 


for use in the works shop as Well as in the drawing 
office ; giving fulle xpli inations of the construction 
| of mode rh Stes am Eng gine 8, ine luding 4 ali igrams 


All sizes and 
styles of every 


S, TOWNSEND, Gen. Agt. ) 99 Cortlandt St, maSBAStIANs 


MAY & COMPANY’S 


COKE & CD, Sali Als, | maw ron, |, taverns ous aioe, poe aoe emer ean Se sant eat 
d ! ‘ com e te yu si yee wa a ions Oo 1e operation 
In Writing, P lease Mention This Paper, Foot or Power Lathes of vi rious kinds of valves, valve motions, link 


motions, etc., thereby enabling the ordinary en- 








WESTINGHOUSE ENGINE, 4H.P, 


For Sale, or would Exchange for 


A GOOD DOUBLE-BARRELLED GUN, 


Address, in perfect confidence, 
STERLING ELLIOTT, Newton, Mass, 
N.B —All communications will be regarded as 





Catalogue of Lathes, 
Presses and Machinists’ Tools 
and Supplies maftled on appli 


gineer to clearly understand the principles involved 
in their construction and use, and to plot out their 
movements upon the drawing board. By Joshua 
Rose, M.E., author of ‘*‘The Complete Practical 
Machinist.” Illustrated by over 400 engravings. In 
one volume, quarto, 320 pages. Price $6.00, free of 
postage to any address in the world. Subscriptions 
will Lnow be received, payable on publication. 

z A Prospectus showing the contents of this magq- 
ni fle nt book now ready, and will be sent to any one who 
will furnish his address to 


BUFFALO 


FORGE CO. 
Buffalo, N.Y. 


Send for Cata- 
logue and prices 














strictly confidential. 


Sg Neptune Flexible Spray Hose Pipe. 


All rubber. Indestructible. Throws solid 
stream. Mist or spray produced, closely con- 
centrated or widely diffused, by compressing 
sott runber tip. Requires no packing. Best 
for gardens, carriage washing, factories, etc. 
By mail Tore st 12 and 34 in. 60 cts, lin 
75 cts., 1 1-4in. $1. Trade supplied. 


) | HARTFORD RUBBER WORKS, 


167 W. Second St., Cincinnati,O 








HENRY CAREY BAIRD & CO. 


UNIVE RSAL =FNp) IAL» Industrial "Zoe Undaes decoee, Importers, —HIGH DUT¥— 
~ RADIAL DRLING VAC lee LCG) | 


= THREE DESIGNS. SIX SIZES 


Braet sorter NUM PATENT SOLER FEED FT —ron— 


$450 & UPWARD 
= PRICE as TIAL Hin co monty, || WATER WORKS 

















P. 0. Box 604, HARTFORD, CT, ‘Sans pt CINCINNATI I. B. DAVIS & SON, 
Hartford, Conn. 
OVER 100,000,000 DUTY 
1 dle id 
HALL ak ee | 
Dl! P| ) IX PISTON PI MP atic in denen and kor, | | —— GUARANTEED — 
] omica] in its operation. 
Allits parts are arranged 
Si ple for durability SEND FOR RECENTLY ISSUED PAMPHLET 
nf =. Durable BENJ. F. KELLEY, Agent, 
se ® 
Efficient. AiLiterty St, New Tt. | | HENRY R. WORTHINGTON 


Philadelphia OMce: 


JAMES BERR YMAN, NEW YORK CITY. 
126 North Fourth %t, RPM Te LL RIN Rec eICTEE LIMR 


HALL STEAM PUMP CO., 


91 LIBERTY ST., NEW YORK. 
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MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 


SAFE BOILERS 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 








71 John St., N. ¥. 







—_ _BEST IN THE WORLD. 


. We make the Best Packing that can be made regard- 
> RM less of cost. 


Users will sustain us by rag for the 
* JENKINS STANDARD PACKIN 


; Our “‘ Trade Mark *’ isstamped on every - None 
\ genuine unlessso stamped. (~ Send for Price List 4. 


JENKINS BROS., 


79 Kilby St., Boston, 





Some Information. 





Oneida Steam Engine & Foundry 6o., Oneida, N.Y. resem siesicuen yu ants 


Manufacturers 
of all kinds of 


Under 
Westcott's 


(japaciny: {° 


Patent 


. “ 
cd “6 
e- ° a 


LATHE 
AND 
DRILL 


- holds 0 to 


CHUCKS. : 


4 men) 





ge A ron (CATALOGUE, 
0tol si 





EVREKA BAND sAW. 


We build three sizes, at prices 
lower than an equally good 
Band Saw can be had else. 
where. For further informa 
tion, inquire of 


FRANK & CO., 


176 Terrace Street, 
BUFFALO, N. Y. 








J.C. HOADLEY, 


Givin AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 


28 STATE STREET, ROOM 28, BOSTON, MASS. 
HODCE’S 


Universal Angle Union 


PATENTED. 


Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 


Manufacturers & Wholesaie Ayent 


ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS 


gu yace 


~ Hi und ont Power, 
6’ ‘and 10” Stroke. 


Adapted to ‘all Classes of Work 
to their capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 




















Barnes’ Foot-Power Machinery. 
Complete outfits for Actual Workshop 
Business, Read what a customer says : 


“Considering its ca capacity and the ac- 
curateness of your 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I cap turn steadily 
for a whole day and at night feel as 
little tired as if I had been walkin 

around.” Descriptive Catalogue ond 
Price List Free.W.F.& Joun BARNES 
Co, Address 1995 Main St., Rockford, 111. 








—TH bH— 


Hartford frill Ghuck 


contains the maximum of 
power, durability and effi- 
ciency, and is fully guaran- 
teed. No. 1 holds from 0 to 
A 2 (round 
body) holds from 0 to 34”, 
price $8. Sold by the trade 
Address, 


CUSHMAN CHUCK C0., 
HARTFORD, CONN. 


Manufacturer of all kinds of Chucks 
Send for new Ilus’d Catalogue, 

























THE NATIONAL 
FEED WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, bestand most effect- 
ive Heater in the market. Six- 
teen sizes. 10H.P., $20; 100 H. 
W P., $150; 500 H. P., $600. Iron, 
Brass and Copper Coils and 
Bends made to order. 
m2 8 Circulars and price lists 
sent on application. 
National Pipe Bending Co., 
NEW HAVEN, 
Connecticut. 


E.B. STOCKING, ATTY 


Opp.Pat.Of, Washington,D.C, 


Send sketch for free report as 
to — re ~— new 


PATENTS ssc: 


FORBES & CURTIS, 
BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat, Die Stocks, 


Power Pipe Cutting and Thread. 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
Special Mac thinery, etc., etc. 
WRITE FOR CATALOGUE. 


Mention Paper. 














VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
Peay. PROVIDENCE. R. I. 


FOX, TURRET & “SPEED 
LATHES 





a 


A UNIVERSAL WRENCH, 





NEW YORE. 










BAUER’S PAT, 


SELF-ADJUSTING, 
SELF-GRIPPING, 
SELF-ACTING 

WRENCH, 
and 

TONCS. 

et List from 

&eC0., 12 BANE ST., PHILA, PA 


Grips from Largest to Smallest size. 


PAINE, DIEHL 








AMPLE 


CORRESPONDENCE SOLICIIED, 





Experimental and New Machinery for Special Purposes 
BUILT UWNWDER CONWTRACT 


From Specifications and Inwentors’ Designs. 
SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


COHOES, N. Y. 











PLANES 27 in. long; 


T (} (} [ IMPROVED POWER, 


1ls4 1=G Washington 
BOSTON, MASS. 


CATALOGUES FREE, 


to 


8 Machinists, Engineers, Model Makers 
and all classes of Mechanics can find TOOLS to suit them at Reduced Prices. 


A. J. WILKINSON & CO. 


Street, 


OR HAND PLANER, 


12 in. wide; 8 in. high. 










ADAMS PATENT, AUTOMATIC 
BOLT*NUT THREADING POINTING MACHINES. 


MANUFACTURED 


A=] Ol tO 


THE ADAMS '& ‘PRICE WNenlINia=aere) 


» 41 INDIANA ST. CHICAGO ILL 









U STRATED CATALOGUE 4" APPLICATION 


| We are not going io. tell how “ Bill” re eine’ 
jout a 1” hole with a 2” reamer; or how 
i**Dan” cut a 16 (left hand) hou by re- 
| versing a pair of 8 thread dies. We admire 
the ingenuity displayed in performing some 
of these feats, and will admit that there will 
always be queer jobs that will require queer 
ways of doing. 

During the last few years fhe art of making 
useful tools and putting them on the market 
having made such advauces, it is conceded 
that except for emergencies and special use, it | 
does not pay for the ordinary shop to bother 
with making small tools. 

{| We have in stock what is perhaps the 
largest line of tools, supplies and light ma- 
chinery, carried by any other one house in 
the country. This has been—and is—all 
right for our trade at home who can come 


want, but we are satisfied that there are 
hundreds of those running shops, and thous- 
ands of mechanics who are in constant need 
of these goods, who do not have stocks handy 
by to avail themselves of. 

Of course one can send to the manufactur- 
ers and get catalogues, but there are draw- 
backs to this method: First, 
writing any where from one to two hundred 
letters or cards. There are a great 
many manufacturers who make _ excellent 
tools, but for reasons—best known to them- 


it necessitates 


Second, 


selves—do not advertise them in the papers, 
or at least not in all of them. Third, 
Manufacturers, as a rule, in order to hold the 
dealer’s trade (who, of course, generally buy 
in large quantities) charge higher prices than 
the dealers. 

Our catalogue, just completed, contains 
over 260 pages, and about 1,000 illustrations 
of not only standard tools, but all of the new 
tools that have been placed on the market 
from time to time. It is fully priced, and | 
describes at considerable length : 

Supplies.—Such as iron and brass gears, 
belting, chain, rivets and burs, spring keys, 
machine screws, bolts (all kinds), 
letters, metals, wire, etc. 

Tools.—Such as rules, calipers, | 
gauges, files, hack saws, pliers and nippers, 


ane 
squares, 


wrenches, vises, forges, taps and dies, chucks, 
twist drills, oilers, moulders’ tools, etc. 
Machinery. 


and power shapers, 


Foot and power lathes, hand 
upright drills, emery 
grinders, etc. 

We desire very much toplace this catalogue 
in the hands of all users of these tools. It 
is not intended to be put on the office desk to 


be occasionally dusted off by the office boy or 
book keeper, but to be used for constant 
reference. 

We will be pleased to send a copy to any 
one desiring it on receipt of ten cents in 
stamps (for postage. ) 

Cuas. A. STRELINGER & Co., 


Mich. 
We also issue a different catalogue of tools 


Detroit, 


for pattern makers and all workers in wood, 
which is as complete in its way as the metal 
worker's catalogue. This will be sent free to 
any address on receipt of six (6) cents in 
postage). Contains 160 


stamps (for over 





pages and 600 illustrations. 


} 
into our store and see or select just what they 


| 





Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND ORO8SS-FEED, 
TO PLANE 12xi6xi5. 


THE R.A. BELDEN CO.,DANBURY, CT. 


CRANK PLANERS | 








=e WHITNEY’S NEW RATCHET, oo 


*PeusTIOd 





Aas greater range than any two o satchete made, and at the 
price of one. Send for circulars 
VARIETY MACHINE CO., Warsaw, N. Y. 
- 


Almond Dri Shuck 
Sold at all Machinists’ 
Supply Stores. 


T.R. ALMOND, 


83 & 85 Washington St, 
Brooklyn, re 


KIDD’S IMPROVED DIVIDER. 


NO LIMIT TO 
CIRCLESDRAWN, 
LEAD PENCIL 
HOLDER WITH 
SAME. 

SEND FOR CAT- 
ALOGUE. 


_—_ 


HARTFORD TOOL CO., HARTFORD, CONN. 
ESTABLISHED 1851. 


THE HORTON LATHE CHUCK. 

















a ¢ —— 








THE E. a ma SON CO, 


Canal St., Windsor Locks, Conn., U.S. A. 


8, ASHTON HAND MFG. CO,, 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market 
ENCINE LATHES OF NEW DESICN, 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 


HILL’S FRICTION CLUTCH 





ie 





Sent on Trial. 
S}L9 SI{ UO pfos 





NO OIL ON PRIOTIONAL SURFACES. 
Abundant Clearance, Positive Release. 
Only CLUTCH Having REMOVABLE Hub. 


E Send for Catalogue. BELOIT; 
CLIPSE WIND ENGINE CO., WIS. 





Patent Fiexible Back Hack Saw for Machinists’ Use. 





Made of best band Steel. e teeth only are 

hardened by an entirely m.. process, gay one 

remaining soft and flexible. arranted not 
break. Send for oomele and circular, En- 

pha by The Pratt & Whitney Co., John 

Henney, Jr., Supt. Motive Power, oiken dhe Me 

.'R. and others. ‘es 
HEN R ¥ G. THOMPSON & SONS, 


New Haven, Conn. | 51 Leonard St., N. Y. 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 
North Adams, Mass. . 
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IST DRILL AND MACHINE COMPANY, New Zeatora,ar TT 
Morse TWiST — Patent Straight-Lip Inereaso Twist Drills, D. S AU NDERS’ S0) NS Yonkers, M. Y. 
7 7 > FF Pipe Cutting, 


THREADING, 


AND 














SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Pies -aeaif FuAN Er. 








Steam and Gas Fitters’ Hand Tools, Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 























Will Plane any Length of Piate. plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolli ing 

| instead of sliding motion. No loose parts to become detached and mislaid. All wearing 

, ope Seo a ‘ ’ | surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 

pines HILLES B owes oa = 3 | a 
7 edi =| : i st el | Ferracute Machine ‘Co., , THE CINCINNATI SCREW AND TAP C0., 
4 4 = | BRIDGETON, N. J., U.S.A. CINCINNATI, OHIO, 
ST ma r } PRESSES, DIES 3s = MANUFACTURERS OF 
and all other Sheet-Metal Tools. #2 ex 
Auzaeine ot PUNCHINC =3 y 
ust out. Su 
; — s3 TAPS, DIES, 

Tools cut both ways and have independent adjustment, Table acts as a gauge Send for Catalogue. S 
for setting the Plate. Driven by a Steel Screw, which is supported its entire : 


UNIV ERSAL 


BB MILLING MACHINES 
BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS., 


length so that it cannot be bent or sprung. Three Sizes, THe 5, DALLETT { C6,, 
HILLES & JONES, Wilmington, Del. | ;3)¢ Buttonwood Sts," 


CRAIGS Duwi x arene 
ah e PECKS PAT Onop gees: BARE Maca, 


The Craig Sight Feed Lubricating Co AR A COR da VERTICAL DRILLS, 



























Radial Drills, Multiple Dritls,, =< Machintets 
AND D oe : , 
A Cc H 3 N E R Send for Illustrated anion a =e — a 440 N, 12th St., Philadelphia, Pa, 








Engines.” wire for drawing. 
WRITH FOR CIROULAR. For Machines or information, address the 


te FEED PUMP | | iv.cco 


Iron and Steel 


DROP FORGING: 


Of Every Description, at Reasonable Prices. 


THE R.A.BELDEN CO.,DANBURY, CT. | 





LAWRENCE, MASS, 
Manufacturers of ; ate ; 
Sight Feed _ Lubricators te For Reducing aud Pointing Wire. 
comotives, Stationary, Mar 
Portable & Puss ae ‘ a Especially adapted to pointing wire rods and 





§.W. GOODYEAR, Waterbury, Ct. 
MADE BY P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 


Lt id “Pay the Piper,” 


% I, he aims to pipe well Sor 
“\) * STEAM, WATER, GAS, 
a nigh OILS, AMMONIA, 
., fo examine th’ts UNION, 








M.R. MUCKLE, Jr. & CO. 





THE 


Mate Seasstive Drill 


Adapted to rapid work with small 
® drills. Its extreme sensitiveness 
prove nts clogging and breakage of 

rills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 





en TO SUIT 
STEAM PLANTS, 
UP TO 300 HP. 


4 Send For CirculaR 


HALL 9 scnnne INJ KCOTORS : : pA Se = 
NINE + LATHES, «RAND + “AN ———e * * : 
‘ocome with them, and it will tell you the whole story, 


—— Slide Rests and Planer Centers es 3 
=< —— Se PANOOAST & MAULP DEXTER, 

















which requires no packing, but 
ts always ;eady for instant 
use. When you next order 
Fittings of any Dealer,ask for 
a sample American Union 

— 














PHIL: 1 DELPULA, PA. 


w\ STEAM SPINDLE 

















MANUFACTURERS OF 
- _ oeeeent “HOTU 814d JO ANPNIAy:) U 40; pues Spasms! qQuIse anOk 
A N V I i. sMOGU FIOM S8Ul9-F54, 4 BujOp uy pHos9zUy UY oyU, OF uvdavg nok jf yt é ) { y D L AT Sad ‘Ss S, 
: | ci cl PY al a a a | | Drill Lathes, Shaping Machines 
OVER 20,000 em USE. 0:33 WoO RKS, r 7 2. Milling Machines, Planer Centers, &c, 
- REA MT RR SEND FOR CATALOCUE. 





HALL’s ENGINEERING Co., 
112 JOHN STREET, NEW YORK. | 


No.5: CUTTING g 


Trenton, N.J. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 

parallel and cannot be broken. 









ihe DRAWING PAPERS. 


FINE TOOLS All Kinds. 










































ATHOL, MASS. Send for Catalogue of Drawing Papers and 
ENG IN N E Send for Cirowlars, SEND FOR FULL LIST. | Instruments, 
The Eagle - 116 Fulton St, 
=o sam errs | iil utulunbulAluiulinthutulthnbatatudutul! Luutunlatul ul Lulu CG. S. Wool man 3 New York 
ast Stee 
Wheel tac 3tee 
tobinches 4 zase & Bios BROCK’ S PATENT DROP-FORGED CHAIN IPE WRENCH. 
_ in : than any Eng- MADE ENTIRELY OF B aan ST E EL,.—Six Sizes, adapted for pipe 
Diameter, ¥ lish anvil. from ‘4 to 14incbes diam 
Spur, Full war- 
Bevel or ranted and 


Crown 3 lower price. Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to saw temper, and can be sharpened with a file 

: “ ; Lon ta crush pipe; quick grip; neverslips; chain will not unhitch in use, but 
can be instantly releasec 





AND 
STEEL PINIONS 
To 1 Inch in Diam, 








JAMES W. SEE J. H. WILLIAMS & C0., Iron & Steel Drop Forgings, 11 Richards S',, near Hamilton Ferry, Brooklyn, N.Y. 
AMES - SEE, 
‘ ag 
Send for | Hamilton, Ohio, U.S, A. . 
D'scription ,i< | Acts as Solicitor of Patents, Cav- RICHARDS PATENT 
é = eats, Trade-Marks, Design-Patents, 
P and cS Labels, and Copyrights, foreign and nw Combination Planer and Shaper. 
rices. domestic, reports on questions of 
patentability, infringement etc.,and Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. Combines advantages of both pli uner and 





shaper, Effective, durable and convenient, A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
75 Laurel Street, Philadelphia. 


GLOAN, CHACE & COMPANY Seoet os eae ponent cee 


289-293 W ashington St., Newark, N.J 





BUILDERS OF W ATC H AND CLOCK MACHINERY. 








Hydrostatic Machinery 








ree PUMPS: uns, THE EATON, COLE & BURNHAM (0. 
ACCUMULATORS, m8 0 OS arcrsopvaase on 
JACKS, PIPE CUTTING and THREADING MACHINES 


OPERATED BY HAND OR POWER, 
FITTI hi H S VALVES, PIPE, 
} PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Factory, Bridgeport, Comme 


ES, 
FITTINGS, 


Vault Elevators, &c., &c. 
WATSON & STILLMAN, 


204-210 E.43d St., New York. 


NEW HAVEN MANF6. CO., 


New Haven, Conn. 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 















MACHINE, 
Cuts ¥’/ to2” 
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WILLIAM SELLERS & C0,» 


IMPROVED MACHINE TOOLS vor workte RON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES’, PLANERS 
BENDING ROLLS, BORING and TU RNING MILLS, 
DRILL AND TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Et 


|| IMPROVED INJECTORS FOR FEEDING BOILERS. | 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLIC ATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENNA, 


OOS NEW WATER-TUBE STEAM BOILE 


SAFE! ECONOMICAL! DURABLE 





ENG a 
MANUF XC TU RERS 













For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MARUFG. CO. 


— 28 CLIFF STREET, NEW YORK.— 





Poe. |) aaa 
) New York Suppiy Co, 
LIMITED, 


50, 52 JOHN ST. 
NEW YORK, 


SUPPLIES. 





PAT, OCT. 11 1875 





EXCLUSIVE NEW YORK 
—AGENTS— 
FOR 
Huntington Emery’ Wheel Dresser. 


Railway Machinists’ 
Engineers’ 
Mill and Miners’ 











an © AND PURIFIER. 


& E Cc | DRAWING ILLUSTRATED ‘CATALOGUE. 
+ 8 og ENSTRUMENTS [ome OPT. 
S 4 

Si = THE LOWE 
i: FeedWater H 

= 232 x Feed Water neater 


‘KLTVIOddS V 


jad 


This Heater has se enue ss abate tubes, brass or 
copper. No necessity for bent or bowed tubes, 
because construction provides for the differential 
| expansion between shell and tubes. Adapted for 
eee | high or low pressure engines. Saving in fuel and 
r | boiler repairs guaranteed. 


‘SLNENZACEENI NETCON 


TTV CNV CaGI-Nza 


r Least Back Pressure on Engine. 
| Reliable Water Purifier. 
~” The 


Results Obtained from Ex- 
HF JoorrarzicurenD synacuseny 3 
Ef, emeremtomennss) 


haust Steam. 
MACHINISTS’ SCALES 


Pateat End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 
—_= 


ww Be LE 7 


Gh fem ERY DESCRIPTION: 
SrtA ‘Bol RS A TAMEDIATE ‘DELIVERY. 


Highest 





014uO = §12DUUNLIUNID 





Write for “History or Freep Water HEearErs,” 
which will be sent sree to persons mentioning this 
paper. 


WILLIAM LOWE, 


Patentee and Sole Manufacturer, 


Bridgeport Boiler Works, Bridgeport, Conn. 


ACENTS WANTED. 

















~ Southwark Foundry & Machine Co 


ENGINEERS AND MACHINISTS. 

WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO.. 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC.. ETC. 


THE LOM ArT G 


a Stagie, Angle- 
Bar, Gang rizontal, 
Twin, Ray Spacing 
Gate, Multiple, Belt an nd 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


Send for new catalogue. = 


BRANDON'S PISTON RING | 
PACKING. 


~ Be use a piston is self- 
packed against are, this 
2=— pressure being balanced so as 
eamto permit neither the forcing 
ofthe rings outwardly, causing 





Hamilton 


] 5 OHIO, 



















wear of rings and cy] nder, nor 
inwardly, allowing the fluid to 
pass by het 





For iounur or Illustrated Cir- 
cular, Address, | 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


William Barker & Co. 


MANUFACTURERS OF 


IRON AND BRASS WORKING MACHINERY, 


140 and 142 E. Sixth St., Near Culvert, 











fis yh 
NEN IH 


STEARNS MFG. COMPANY. 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 











CINCINNATI, O. 
SEND for CIRCULARS and PRICES. 











IW.COLBURN & Co? FRG e SF 











HARLES MURRAY= = FITCHBURG, MASS. «Pa Wh a 
BY/ ENGRAVER on WOOD | ie Foe Ste ARC °° INCANDESCENT 
SSANNST.* NEWYORK: | vine PRICES LIGHTING” MACHINES, 





NATIONAL waver TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of, 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St, 
Boston, Mass., = 50 Oliver St. 


| HITE’S FLEXIBLE METALLIC FILLET 


OW use of Pattern Makers. Sizes 14 to 1 in. 


WARD WHITE, 44 N. 4th aie 
| 
| go ® 




















HARRISOW S$ ADJUSTABLE FLUE-HOLE CUTTER. 


An effective Jabor-saving tool for the boiler shop 
holes from 2 to 5 inches inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost ; are easily adjusted and firmly held. 


REMINGTON & CO., 
WILMINGTON 


STEAM 








Size No. 1 cuts all size 













Manufactured by 


DEL. 





A = MADE FOR ~ Seem 
VALLEY MACHINE CO. ee MASS. 


Var: 
wi 





. MORSE ELEVATOR WORKS. 
Peay H Morse, Williams & Co,, 


(Successors to Clem & Morse ) 
Builders of all Kinds of 
PASSENGER & FREIGH1 


Elevators 


Office, 411 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


PHILADELPHIA 








ROLLER TUBE EXPANDERS, | 
FORGED STEEL, SHEET METAL PUNCHES 


screw puncHes, A, L. HENDERER, 
Wilmington, Pel 












WELDLESS 




















A FULL LINE OF SIZES. ibs 


) Vertical Condensing inns 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


Pe Wish Tsing Jahne 


FISHKILL-ON-THE-HUDSON, N.Y. 






trated Descriptions and References 





Send for Catalogue A, containing Ilus- | 








a by New York Office, 108 Liberty S. 
SSG00D DREDGE CO., ALBANY, N.Y. 


SMOOTH 
INSIDE & OUT. 

BALPH R. OSGOOD, Pres. JAUES H. BLESSING, Vice-Prea 

JOHN K. HOWE, Secretary and Treasurer. 


, THE GARDNER GOVERNOR Bie 


Over 40, (000 in Use. iredaes Excavalars Ditching Machines, Derricks, &c., &¢ 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 














Warranted to give satisfac- 
tion or no sale. 


FOB CIBCULARS AND PBIOES, 
ADDBESS, 


The Gardner Governor Go. 


QUINCY, ILL. 





| Combined Staam Sosauanes and — Car- 2) 








ee 
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nd 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 





In Use, Uver 800. 25 to 1,000 H. P. 


These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed forheavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
6 anteed. Self-contained Automatic Cut-off Engines, 
> 12to100H.P,, for driving Dynamo Machines a specialty. 
Iilustrated Circulars with various data as to practical 

Steam Engine construction and performance, free by 


SS mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: Geo, A. BARNARD, 70 Astor House, N, Y, {Pana ROuiNSOw SORRY be Baul kzion. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 

Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 139 Washington St. 

















PHILADELPHIA. CHICAGO. 
OVER 18,000 ENGINES IN USE. 
GUARANTEE To Consume 25 to 75 \\Y Other Gas Engine per 
oe ALAL 4U Per Cent.Less Gas than ‘1.11 Brake-horse-power. 





IWS & PHN , 
Iron Works. 


Corliss Engine, 


High Pressure, 
A — TT 





Lf 'N “Y4omayy 





—Condensing— 
And Compound. 


send for Circular, 


Kendall & Roberts, 


Cambridgeport, Mass. 
EASTERN AGENTS. 





= “a ——— 
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TRE BECKETT & MADOWELL MT C0, 
STEAM ENGINES, Hoists, Pumps. 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sST., NEW YORK. 


t2@- SEND FOR ILLUSTRATED CATALOCUE. 

















GIMPLET sma: DURABLE! 
FLAME! 
SAFE MATCHES USED! KFFE CTIYE! 


7} SLIDE VALVE! 


Uneurpassed economy in use of Gas, One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horse=power. Send for Illus, Circular. 
YONKERS MFG. CO. senses. 


BUILDERS OF 








BOILERS, 


GAS HOLDERS, | YPARDEN Se EMENTCEELL, 


GAS Germantown Junc., Philadelphia. 


GENERATORS, 





TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











|BLESSING’S "S’ RENEWABLE-SEAT 


Stop and Check Valves 


The renewable Seats and 
Dises are cast from the best 
Phosphor Bronze Metal, which 
has lasting qualities, double 
that of the best Steam Metal 


MACHINERY, 


New and Second-Hand. 


loin S., 5 ft. Bed Engine Lathe, New 
ih a. of ** Lathe & Morse. 
i eee: Se 



















Fitchburg Mch. Co. 





Also other smaller drills. 
Brown & Sharpe Universal Miller. 
5, 60 and 100 lb. Bradley Hammer. 
200 Ib. Steam Hammer, Miles. 
Nos, 2 and 4 Stiles Punch Presses 
No. 6 Wilder . sf 
No. 4 Long & Allstatter Punch Press. | 
in. shaper, G. & E., new. | 
i2in, . New Haven, good order 
24 in, ” B’port. new. 
20 in. x4ttu. Planer, New Haven. 
20 in. x6 ft. Planer. Whitcomb. 
20 in. x 6 ft, Planer, Pratt & Whitney. 
26 1n. x6 ft. sid Putnam. 
26 in. x6 ft. Powell, new. 
0-inch Vertical Boring Mili Phila. 
iisoa line of Milling Machines, Screw Machines, 
Bolt Cutters, &c. WRITE AND STATE WH?2.T 
YOU WANT TO PURCHASE. 
| 


E. P. BULLARD, | 
14 Dey Street, 


1 
It Gt. * iz * Ames. - i iont_alee 
“ ‘ “ s ; ’ oH commonly used in first-class 
° “. : > ; pranep t. n’ly new | valves. The Seats are simply 
> Tt. & fs A - 
‘ e dropped into place and held 
1 st * ‘e Putnam, not screw | Lae S peter, : bait 
. cutting in position by iz tttom of cage 
“ 67” . 7 cows & Phillips. We also manufacture the Albany Bucket 
: * 2a ” ‘ 'itchburg, g. o | - reagent _ 
i» * om * id “ New Haven, g.o. | y and Gravitating Steam Traps. 
3 wrt ‘ “ <i ei a4 
a 6 «614 ft. sig * Ames, nearly new. | 
24 20 ft. Ames, new. | ALBANY STEAM TRAP 00., Albany, N.Y. 
ae eee. 8 | BSTABLISHED 14865 
—_ ’ a ae | m %, Standard Watchman’s Clock, 
”) in. Drill Prentice Bros. | =) ih, With Safety Lock Attachment, 


A 
Ye 20 PRIZE MEDALS AWABDED. 
Us To control watchmen in manufactur- 
” ing establishments, public buildings, 
warehouses, etc. Simplest, strongest, 
cheapest and most complete of its kind, 
Price, with 12 keys, complete, $50. 
Send for circular. 


0. E. RAUSBERG, Sole Agent, 
71 Nassau Street, Room3, N. Y. 


THE HOLLAND LUBRICATOR, VISISLE DROP, 


Ie guaranteed to be 

1. Aperfectinsurance 
against the cutting of 

alve-seats, Cylinder 
and Governor alves 
of the engine. 

2 Itwill paytor itself 
in 6 months in saving 
of oil, coal,and packing. 

3. It willinsure more 
speedinthe revolutions 
of the engine, say from 1 
to 2 strokesper minute, 


e | thus ircreasing the power of the engine. Manufactured by 
New York City. ' HOLLAND & THOMPSON, 217 River St., Troy, N. ¥ 
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i we 
MANUFACTURERS OF 


\MPROVED 


a STEAM ENGINES 
iN 


“ULL VARIEN 
Sizes varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, rect 
Acting or Beam, Conden-ing, 
Non-Condensing or Compound 
Send for Circular. 
BRANCH OFFICE: a 
Cor. 6th and Chestnut Sts., 
PHILADELPHIA, Pa. 





TEE ASEHCROEKFT 
a 





or water. 


E. L. MAXWELL, Pres’r. C. A. Moore, Vice-Pres’t. 


H. S. Manninea, Treas. M. Luscoms, Sec’y. 
MEG. COMPAN YW, 
SOLE MANUFACTURERS 


THE TABOR STEAM-ENGINE INDICATOR, 


Approved and Adopted by the U. S. Government. 


Also, 


Steam and Vacuum Gauges, 


With Patent Seamless Drawn Tube. 


Sole Owners and Manufacturers of Ashcroft’s Low-Water De- 
tector, Ashcroft’s Magnetic Water Gauge, Ashcroft’s Oil Testing 
Machine, Ashcroft’s Self-Cleaning Gauge Cocks, Ashcroft’s Pipe 
Stock and Dies, Brown’s Patent Adjustable Pipe Tongs. 

Also, Steam Traps, Packer Ratchet Drills, Stanwood Cutters. 
Marine Clocks, Engine kevolution Counters, Test Gauges, oil 
Cups, Test Pumps, Locomotive Spring Balances, Steam Whistles, 
Salinometers, and all Instruments for Measuring Steam, Air. Gas 


OFFICE AND SALESROOM, 


(11 LIBERTY ST.,NEW YORK. 


Address all Letters to P. 0. Box 3754, N.Y. 





pe ‘ 
ato) 
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J.P.DICKSON, 
VICE PREST 





LOCOMOTIVES OF EVERY STYLE 4noSIZE 


ADE To : = 
STANDARD 4 MSO THAT TS LE 
Po My ARTS ARE INTERCHANGED 

E ORDERED By NUMBEN: 


STANDARD +» NARROW 
7~ GAUGE. 


*) ALSO FOR 


~PZ PLANTATIONS, 


JANUS DI 


pf OBGING 
\ Ppa Cations 
? = MN Moplicaliat 
WHS, J. ter Lane tees 








STEEL 


From 1-2 TO 15,000 Ibs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works. Chester. Pa. Office. 407 Library St.. Phila. Pa. 


STEEL CASTINGS of every description 





Worcester, Mass., 


W. C. YOUNG & C sg Manufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


EXTRA 


LENGTH DESIRED. 





WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 
WITH BED ANY 
THIS LATHE IS DESIGNED 


y FOR SEVERE SER- 
VICE; IT IS THE 
HEAVIEST OF ITS 


SIZE EVER PRO- 
DUCED, AND THE WORKMANSHIP AS GOOD 


AS SKILL CAN 

MAKE IT. 
LAT H E SEND FoR CIRCULAR 
ND. HEPWORTH & GD,, yonkers, nv 


THE BABCOCK & WILCOX CQ. 
WATER TUBE STEAM BOILERS. 
30 CORTLANDT STREET, 


107 HOPE STREET, 
GLASGOW ,SCOTLAND. 
Branch Offices: 
BOSTON, 560 Oliver Street. 
PHILAD’HIA, 32 N. 5th Street 
CHICAGO, 64 8. Canal Street. 
NEW ORLEANS, 
64 Carondelet Strect 
SAN FRANCISCO, 
661 Mission Street 
HAVANA, 50 San Ignacio. | 


Send to nearest Office for Circular 








24 


. Lie 
eet oe) ' 


os d Ln 
PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 



















\; AN LATHES, SAWS, etc. 
\ workers, Amateur Tools, ,&e. 


r ay »FOOT POWER 
NR R/\ MACHINERY 
Practical Workshop. 
Outfits for Iron or Wood 

stl Send for Catalogue 
i “in| J. J. WATROUS, 213 
Race St., Cincinnati, 0. 











SEND FOR SPECIAL LIST, 


New and Second-hand Machinery, 


COLG-ROLLED SHAFTINC, HANCERS, 
PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St,, New York. 
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BROWN & SHARPE MFG. CO. 


Manufacturers of MACHINERY & TOOLS, PROVIDENCE, R. I. 
Description of No. 3 Plain Milling Machine. 


We have in our worss and in constant use, about 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so 5 get d that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, of which the No. 8 Plain Milling 
Machine is a type, and by their use we have tound 
it practicable to produce from10 to 20 per cent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 3” belt. It has a vertical 
adjustment of 6’. 

he Table is 9” wide, 27” long, and has 12” longi- 
tudinal and 414” transverse movement, and is moved 
longitudinally 2’ by one turn of the hand-wheel. 


The Feed is automatic with three changes, 
me yt automatic ~~ at any “4 wt: 2d point. 
Vise has jaws 644” long, 1 7-16’ deep, and 
will open 33¢’’. 
Counter-shaft has pulle ys 10” diam. for 3” belt 
and should run about 375 turns per minute. * 
Pay: Price includes vise, counter-shaft, wrenches, 
os livered f. o. b. at Providence, R.I, Weight, 
2 5 »s 
ILLUSTRATED CATALOGUE MAILED ON APPLICATION. 


MACHINE TOOLS 


— AM D—- 
TRON "WORE ING MACHINERY 
OF EVERY DESCRIPTION. 


Boring & Turning MilIs, 
Driving Wheel Lathes, IRON PLANER, 


Hydrostatic Wheel Presses, en eee 
CAR AXLE LATHES, Upright Drill Presses, 


CAR WHEEL BORERS, SPECIAL PULLEY 

SCREW MACHINES; TURNING LATHES, 

Universal RADIAL Drilling Special Palley Boring Ma- 
Machine. Chines, &¢,, &C, 


NILES TOOL WORKS, 


EXAMILTON, OFAIO. 
NEW YORK, 96 Liberty St. PHILADELPHIA, 713 Chestnut St. CHICAGO, 96 Lake St. 


Senneterre ce SSR a 
er ey eeeteres OR LOCOMOTIVE CRANES. 


HOIST, ROTATE AND TRAVEL UNDER 
* THEIR OWN STEAM. 





























The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
~ New York, Chicago, Philadelphia, Boston. 


HAPERS, TURRET LATHES? DRILLS 


20 In "Ee puts, oS. a [) BULLS. 


BQ *¢ Sars Tred 
























Lonce, Davis & Co. 


Succe cot to LopGE, BARKER & Co,, 


CINCINNATI, OHIO. 
G@™ Sond for Prices, IT WILL PAY YOU. 


TWENTY IN. 
LEVER DRILL. 








- CouLp & EBERHARDT, FE. E.GARVIN z co. 
NEWARK, N. J, 139 & 141 CENTRE ST., NEW YORK, 


Manufacturers of 


MACHINISTS! 


TOOLS 


_ Small 
> Automatic 
Miller, 


WITH ARM, 

The Machine shown in 
cut is designed for rapid 
Dand convenient milling 
of small work. 


APPLY TO 


Turns out 20 per cent. more work than any other. 






EBERHARDT’S NEW DRILL 


Send for Catalogue. 


CONNECTICUT, 


HARTFORD, THE PRATT & WHITNEY (0,, 


MANUFACTURE 


Power Bolt Cutters with Adjustable Sc re Ww ry at e Ss 


Dies and with Opening Dies for 
% inch to 3% inch diameter; For Cutting Threads on Bolts 1-16 
in. to 144 in. Diameter. 


Pointing Machines, HAND BOLT CUTTERS 


Bit Brace Dies. For X in. to 1% in. Diameter, 


U. 8S. STANDARD THREAD CAUCES. DIAMOND POINT THREAD TOOLS AND CUTTINC- 
OFF TOOLS FOR LATHES. 


PRICE LIST and DISCOUNT SHEET furnished on Application. 


THE BILLINGS & SPENCER a HARTFORD, CT., 


U. S. A. 
MANUFACTURERS OF 


Billings’ Patent Die Stock 2 Dies, 


ALSO, U. §. STANDARD AND WHITWORTH DROP FORGED FROM BAR STEEL. 


idee & SWASEY,| a 





Hand, Machine Nut, Machine Screw, 
Pipe, Pulley and Stay Bolt Taps, 
Tapping Machines, Bolt 
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the full line of VY Threads, 





*“NOILVOITdd¥ NO 
HASOTVLVO GALVaLsaATIi 





CLEVELAND, OHIO. 





A SS, 


a 


Machine Tools § 8 Brass Work | 





New Designs,’‘Quick Delivery, 
Great Variety 


[al 


Planers, Drills, Etc. 
aac 


ENGINE LATE RS, 





WORCESTER, 
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GEO. W. FIFIEL 
Lowell; Mass., U. S. A. 


Cuts, Photographs and Prices furnished 


S|ENGINE Lares 








RANT’'S GEAR BOOK contains much 

valuable and interesting information about ‘ 

Gears. It is sent free to any business J. M. ALLEN, Presipenr. 
concern on receipt of card or circular; to any 
other address for twenty-five cents, which is 
returnable with ong. order for Gears. 

GEORGE B. GRANT, 666 Beverly St., Boston 


KEY-SEATING 
MACHINES 


AND 


90-in. Drills a Specialty, | For New Reduced PRICE LIST, Write to 
Our Key-Seating Machine 


will save enough in 60 G. A. Gray, Jr. & (0., 


days’ use to pay first cost; 49 &, gth ST., CINCINNATI, O, 


no shop can afford to do 
without one. We have 
now vendy for_ prompt 


cries gee LATHES, i p. 


Drills. Send for Photo. 
PLANERS, 30°238" 


W. B. FRANKLIN, Vice-PReEstpEnT. 





J. B. Prerce, SECRETARY. 














and C or ae 
W.P. DAVIS, 
NORTH. BLOOMFIELD, N. Y. 





THE BUFFALO STEEL FOUNDR = 
ORDERS AND CORRESPONGENCE PRATT & Leto woRTH 





The Stiles saachinics Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


THE STILES & PARKER PRESS C0. 
MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 











PAWTUCKET.R.1. __ 
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